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(54) Tide: HETEROCYCUC AMINES HAVING CENTRAL NERVOUS SYSTEM ACTIVITY 




(I) 



(57) Abstract 

Tricyclic nitrogen containing compounds, having central nervous system activity of structural formula (I) and pharmaceuti- 
cally acceptable salts thereof, wherein Rj, R2, and R3 are independently hydrogen, Cj^ alkyl, alkenyl, or allgoiyl, C3.10 cyc- 
loalkyl, or Ri and R2 are joined to form a C3.7 cyclic amine which can contain additional heteroatoms ; X b hydrogen, C1.5 
alkyl, halogen, hydroxy, alkoxy, cyano, carboxamide, caiboxyl, or carboalkoxyl; A is SO2, N, CH, CH2, CHCH3, C=6, 
C»S, C-SCH3, C=NH, C-NH2, C-NHCH3, C.NHCOOCH3, or C-NHCN; B is CH2, CH, C=0, N, NH or N.CH3; n is 
0 or 1 ; and D is CH, CH2, C»0, 0, N, NH or N-CH3. These new compounds are suitable for treating schizophrenia, Par- 
kinson's disease, anxiety, depression or as compounds for lowering blood pressure in animal or human hosts. 



* See back of page 
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HETEROCYCLIC AMINES HAVING CENTRAL NERVOUS SYSTEM ACTIVITY 
Background of the Invention 

The pres nt invention is directed toward tricyclic nitrogen 
containing compounds, heterocyclic amines, having central nervous 
system activity. These new compounds are suitable for treating 
schizophrenia, Parkinson's disease, anxiety or as compounds for 
lowering blood pressure. 

A series of dihydrophenalenes . tricyclic amine substituted 
compounds, and related comporads having central nervo\is system 
activity were described in PCT Int. Pub. No; W087/04153 and in PCT 
Int. Pub. No. WO88/04292. A major difference between those compounds 
and the present invention is that the subject compounds have at least 
one nitrogen atom in the tricyclic ring structure which is shared by 
two of the ring structures. Generally, the subject compounds have 
15 exhibited antipsychotic activity and better oral bioavailability. 
.Information Disclosure Statement 

PCT Int. Pub. No. W087/04153 and PCT Int. Pub. No. WO88/04292 
each describe tricyclic structures having central nervous system 
activity. 

20 ^ S. Patent 4,110,339 discloses 4-(di.n-propyl)amino.l.3,4,5. 

tetrahydrobenzCcd) indole compounds useful as prolactin inhibitors and 
in the treatment of Parkinsonism. European Patent Application 
153,083 and German Patent 3,346,573 disclose methoxy substituted 4- 
( di-n-propyl) amino -1,3,4,5- tetrahydrobenz ( cd) indole compounds . 

25 These publications disclose nitrogen containing tricyclic ring 
structures but the nitrogen is not shared by any of the rings. 

Evans, D. D., Peters, D. J., J. Chen. Sr.^. , Perkin Trans. 1, pp 
285-88 (1974) discloses nitrogen containing tricyclic ring structures 
where the nitrogen is shared by two ring structures but additionally 

30 includes other substituents not common to the subject compounds. 
gyTTynfl-ry pf the Invention 

In one aspect, the present invention is directed toward 
tricyclic nitrogen containing compounds of Formula I, having central 
nervous system activity and pharmaceutically acceptable salts. R^^, 
35 R2, and R3 are independently hydrogen, C^.g alkyl, C3.5 alkenyl, or 
C3.5 alkynyl, C3.7 cycloalkyl or C4.10 cycloalkyl- or phenyl-sub- 
stituted alkyl. or Ri and R2 are joined to form a C3.7 cyclic amine 
lAlch can contain additional beter at ms and/or unsaturation. X is 
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hydrogen, q.g alkyl_ halogen, hydroxy, alkoxy. cyano, carboxanide. 
carb xyl, or carboalkoxyl . A is SO2. N, CH, CH2, CHCH3, C-0. C-S, C- 
SCH3, C-NH, C-NHj. C-NHCH3, C-NHCOOCH3. or C-NHCN. B is CHj, CH, 
C-0. N, NH or N-CH3 and n is 0 or 1. D is CH, CH2. C-0. 0, N, NH or 
N-CH3. These new compounds are suitable for treating schizophrenia. 
Parkinson's disease, anxiety, depression, or as compounds for 
lowering blood pressure. 

In another aspect, the invention is a novel con?)ound of the 
structural formula XXX7' where W is 0 or H2 and Ri' and R2 are 
independently hydrogen or a ei.4 alkyl group. This compound is 
useful as an intermediate in Ae preparation of confounds of Formula 
I. Preferred compounds are where W is H2 and and R2 are the same 
such as CH3 or C3H2 groups. 

In yet another aspect, the present invention is a method for 
treating central nervous system (CNS) disorders such as anxiety, 
depression, hypertension and associated high blood pressure, Parkin- 
son's disease and schizophrenia in animal or human hosts by adminis- 
tering a pharmaceutically effective amount of a compound of Formula 1 
including pharmaceutically acceptable salts. Other uses for these 
compounds include panic attacks, eating disorders, obsesslve-compul- 
sive disturbances seen in dementia disorders. In addition, central 
5-HT receptor activation are believed to be involved in. mediating 
sexual behavior. These compounds would be useful to stimulate sexual 
activity and to alleviate impotence. 
25 Detailed DeacrintloT. »f t-^.. 

InventioT^ 

The present invention describes compounds having central nervous 
system activity. The compounds are identified by a tricyclic ring 
structure having a nitrogen atom shared by two rings to which an 
amine substituent (HRiRg) is attached as structurally depicted by 
Formula 1 on the Formula Sheet, below. Generally, these structures 
Include a variety of fused tricyclic organic compounds; structures 
are shown in the Formula sheets. The systematic names for the ring 
systems in these compounds may be found by consulting the Ring 
Systems Handbook. 1988 edition, published by Chemical Abstracts 
Service. These names are derived by conibining the names of benzene 
or a Bon cyclic heterocyde with the name of a blcyclic heterocyde 
t which it Is fused. The atoms and bonds common to the fused rings 
are then specified to distinguish it from isomeric systems with 
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similar names. 

Included in the invention ar the 5-aininoimida20-(4,5,l-ij)- 
quinolines and S-aminoimidaz (4.5,l-lJ)quinolinones of Structure I 
(compounds 6-71), compounds more simply referred to as imidazo- 
5 quinolines and imidazoquinolinones or 5-aminoimidazoquinolines and 5- 
aminoimidazoquinolinones. These particular compounds have been found 
to be active In various central nervous system screens such as 
Iqrpothermia and hypoxic stress tests and have been found to be 
dopamine and serotonin such as. 5HTia receptor binding assay 
10 antagonists. 

The subject compounds are typically represented by Formula 1 
wherein and R3 are independently hydrogen, C^.g alkyl, C3.5 

alkenyl, C3.5 alkynyl. C3.7 cycloalkyl, or C4.C10 cycloalkyl- or 
phenyl-substituted alkyl. or and Rj are joined to form a C3.7 
15 cyclic amine which can contain additional heteroatoms and/or uns- 
aturation; X is hydrogen. C^.g alkyl^ halogen, hydroxy, alkoxy. 
cyano. carboxaoide, carboxyl, or carboalkojqrl ; n is 0 or 1; and A is 
SO2. N, CH. CH2, CH-halogen, CHCH3. C-0. C-S. C-SCH3, C-NH. C-NHj. C 
NHCH3, C.SHCOOCH3. C-HHCN; B Is CHj, CH. CH-halogen. O, C-0, H. HH 
or N-CH3; n is 0 or 1; and D is CH. CH2. CH-halogen. C-0. 0. N. HH or 
N-CH3. 

Examples of -Ci-Cg alkyl- are methyl, ethyl, propyl, butyl, 
pent^l and hexyl and isomeric forms thereof. 

Examples of "alkenyl" groups are C3.5 straight or branched un- 
25 saturated hydrocarbons having at least one double bond such as 
propeiiyl or butenyl. 

Examples of -alkynyl- groups are C3.5 straight or branched un- 
satairated hydrocarbons having at least one triple bond such as 
propynyl or butynyl. 
30 Exaii5)les of -C3.7 cycloalkyl" are cyclopropyl. cydebutyl. 

cyclopentyl, cyclohexyl, or cycloheptyl. Examples of cycloalkyl- 
substituted alkyl include (cyclopropyl)methyl, or (cydobutyl)- 
methyl. Examples of phenyl-substituted alkyl include phenylmethyl 
(benzyl). 1- (phenyl) ethyl or 2-(phenyl)ethyl, or 4-(phenyl)butyl. 

■C3.7 cyclic amine" means where the Rj and R2 groups are joined 
to form a ring Including th attached nitrogen atom, examples 
az tidine, pyrrolidine, piperidine, 2-methylpyrrolidine. This ring 
nay also contain additional "h t ro atoms" which are nltrog n. oxygen 
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or sulfur and/or unsaturation, eg piperazlne. N-methylpiperazine , 
morphollne , Imidazole . 

"Halogen" is defined as being any of F, CI, Br or I. 
•Alkoxy- is defined as a C^.g alkyl group attached to an oxygen 
atom, such as methoxy, ethoxy, isopropoxy. 

"Carboxamide" is defined as the group .COKH2. 

•Carboalkoxyl" is defined as the group -COOR, where R is lower 
allqrl, such as carbnDethoxy, cazboethoxy. 

•Thiocarbonyl- is defined as the group C-S, that is a carbonyl 
group in which the oxygen atom is replaced by stilfur. 

-Sulfonyl" is defined as SO2 in vhlch the sulfur atom is 
attached to the adjacent ring atom groups. 

"Pharmaceutically acceptable salts- are hydrochloride, hydrobro- ' 
Bide, hydrolodide. sulfate, phosphate, acetate, propionate, lactate, 
maleate. malate, succinate, tartrate, cydohexanesulf amates , methane' 
sulfonates, ethanesulf onates . benzenesulf onates . toluenesulfonates 
and other pharmaceutically acceptable counter ions for amines. 
Additionally, the compounds of this invention may be administered in 
a suitable hydrated form. 

The compounds of Formula 1 may be prepared from methyl-sub- 
stituted heterocycles of Formula II and stibstituted S-aminotetr. 
ahydrbquinolines of Formula III following the general .procedures 
described In Schemes 1-7. Schemes and Formulas are shown below. 

In Formula II. m is 0 or 1; when m is 0 then a double bond joins 
25 N to A. In Foinula HI. W is 0 or and D' may be nitro, amino, 
hydroxy or alkoxy; the remaining groups in Formulas II and 111 are as 
defined for Z. 

Some of the methyl substituted heterocycle intermediates 
required for the work are described in the chemical literature as 
30 indicated. Literature procedures for the syntheses of 3-aminotetra. 
hydroquinolines have been reported and can be used to build the 8- 
substituted compounds of Structure HI required in this work; the 
con5>ounds of Structure HI where D' is nitro, amino, hydro^iy or 
alko]^ are new conqtounds. 

For the preparation of compounds Hi and for the conversion of 
compounds 11 to I, malonate intermediates of Formulas VI and VII are 
required. For the preparati n of these compounds a malonic acid 
diester IV. preferably the dimethyl, diethyl or m thyl benzyl 
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diester, is reacted with bromine in carbon tetrachloride to afford 
the br momalonic acid diester V. . This is reacted with the ap- 
propriat amine in a suitable solvent such as methylene chloride, 
ether, or tetrahydrofuran. After separating the amine hydrochloride 
5 by-product and removing any excess amine, the substituted aminomalon- 
ate of Formula VI may be used without further purification, or may be 
purified by chromatography before further use. Amines which have 
been used in this reaction include dimethylamine , pjrrrolidine , 
piperidine, morpholine, imidazole, 4-methylpiperazine, propylamine, 

10 and (R). and (S) -a-methylbenzylamine to give the intermediates VI 
listed in Table 1. The mixed esters of Table 1 (compounds Vli 
through Vlq) are particularly useful, as the carbobenzylo3gr group can 
be removed by catalytic hydrogenation. Intermediates VId-h give 
tertiary amine products which can be debenzylated by catalytic 

15 hydrogenation to the . corresponding secondary amine derivatives. 

Table 1. Structures of Aminomalonates of Formula VI 
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Comnound A^lpft 


EL 


El 


Via 


dimethylamine 


ethyl 


ethyl 


VIb 


dipropylamine 


ethyl 


ethyl 


Vic 


propylamine 


ethyl 


ethyl 


VId 


(pheirylme thy 1 )me thylamine 


ethyl 


ethyl 


Vie 


(phenylmethyl)propylamine 


ethyl 


. ethyl 


Vlf 


benzylamine 


ethyl 


ethyl 


VIg 


a- (1-phenylethyl) amine 


ethyl 


ethyl 


Vlh 


(R) -o- (l-phenylethyl)amine 


ethyl 


ethyl 


Vli 


dimethylamine 


methyl 


benzyl 


VI j 


dipropylamine 


methyl 


benzyl 


VIk 


pyrrolidine 


methyl 


benzyl 


VIn 


piperidine 


methyl 


benzyl 


VIn 


morpholine 


methyl 


benzyl 


VIp 


imidazole 


methyl 


benzyl 


Vlq 


4-methylpiperazine 


methyl 


benzyl 


When a 


primary amine is reacted with 


a compound of Formula V, 



the initially formed product VI may be reacted with an acyl chloride, 
35 an alkyl- or benzyl -chloroformate, or with di t-butryl dicarbonate to 
give the amides and carbamates of Formula VII, In F rmula VII, R^* 
is hydrogen, alkyl, alkoxycarbonyl , or bcnzyloxycarbonyl; compounds 
Vlle-VIIf (Table 2) have been prepared in this way from compound VIc. 



wo 90/15058 



PCTAJS90/02621 



-6- 



20 



Other aninomalonates f Formula VII may be prepared from dialkyl 
aminomalonates such as' diethyl aminomalonate VIII. Compound VIII 
reacts with di t-butyl dicarbonate to give carbamate VIIc, a ver- 
satile intermediate in Which the amine function is protected with the 
5 add- labile t-butoxycarbonyl group. Reductive alkylation of VIII 
with propionaldehyde using sodium cyanoborohydride can be controlled 
so as to give secondary amine Vic or tertiary amine VIb as the major 
product. Compound VIc nay be acylated with propionyl chloride to 
give Vlle or converted to the t-butoxycarbonyl derivative Vllf . 
Table 2. Formulas of Amlnomalonates of Formula VII 

Compound 
Vila 



Vllb 
VIIc 
15 Vlld 
Vile. 
Vllf 



fill 


E2 


&1 


El 


H 


H 


ethyl 


ethyl 


H 


CH3 


ethyl 


ethyl 


OC(CH3)3 


H 


ethyl 


ethyl 


C2H5 


H 


ethyl 


ethyl 


C2H5 


C3H7 


ethyl 


ethyl 


oc (013)3 


C3H7 


ethyl 


ethyl 



invention, compounds of Formula I where A. B, and D are CHj may be 
prepared as shown in Scheme 1 for the preparation of compounds 1-5. 

Bromination of 8-methylquinoline (IX) with N-bromosuccinimide 
afforded 8- (bromomethyl)quinoline (X) which was reacted with diethyl 
(formyla»ino)Balonate (Vila) to give XIa (R^'-H) . This was hydrogen- 
ated using a platinum catalyst to give Xlla which was hydrolyzed to 
25 Xllla. Ihis was hydrolyzed to XIV. methylated to XV. and reduced to 
give compound 1. Compound Xllla was also reduced with lithium 
aluminum hydride to give a mixture of compounds 2 and 3. The 
propylamine analogues, compounds 4 and 5. were prepared as outlined 
in Scheme 1 from 8-(bromomethyl)qulnoline and diethyl (l-oxopropyl) - 
30 malonate (Vlld). 

Analogues may be prepared by substituting amlnomalonates Vli-Vlq 
for Vila and Vlld in the above reaction sequence. 

The 5.6-dihydro.K.K-dipropyl.AH-imidazo(4.5.1-ij)quinolin-5- 
aaine. of the invention, compounds of FormuU I where D is nitrogen 
35 A is CH. „ is 0 and D and A are joined by a double b nd. may b' 
prepared aiustrated in Scheme 2 for th preparation of c mpound 
6. Catalytic hydrogenation of 2.methyl-6.nltroaaUine (XVI) using a 
palladium catalyst afforded 3-methyl.l,2-benzenediamine (XVII) which 
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was heated with formic acid to give 4-methylben2imidaz le (XVIII). 
This was heated in dioxane with di-t-butyl dicarbonate and the t- 
butyl 4-methylbenzimida2 1 -1-carboxylate (XlXa, R is 00(^3)3) thus 
obtained was brominated with N-bromosuccinimide in carbon tetrachlor- 
5 ide to give t-butyl 4- (brombmethyl)benziniidazole- 1-carboxylate (XXa). 
Angulation of XXa with the potassium salt of diethyl (dipropylamino)- 
malonate (VIb) in refluxing THF afforded XXIa which was hydrolyzed to 
XXII using sodium ethoxide in ethanol containing limited amounts of 
water. Compound XXII was reduced to the alcohol XXIII using lithium 
10 aluminum hydride. When XXIII was treated with carbon tetrabromide 
and triphenylphosphine in methylene chloride compound 6 was obtained 
directly. 

Hodifications may be made in this reaction sequence. The 
hydrolysis of XXIa to XXII may be carried out in two steps; under 
15 mild hydrolysis conditions, ethyl-a- (dipropylamino) -lH-benzimidazol- 
4-propanoate, formed by loss of the t-butoxycarbonyl group, can be 
obtained as the only reaction product, and this may be subsequently 
hydrolyzed to XXII. Compound XVIII was reacted with methyl chloro- 
formate to give XlXb (R is OCH3) which was converted in high yield to 
20 XXII as shown in Scheme 2. Acetylation of XVIII gave XIXc (R is CH3) 
which was also converted to XXII, although the yield in this reaction 
was not as high as when the t-butoxycarbonyl or carbomet^o^^ protect- 
ing groups were used. 

The reaction sequence of Scheme 2 may be used to prepare 
25 analogues in which the dipropylamine substituent is modified. Using 
the malonates Vli - Vlq in place of diethyl (dipropylamino)malonate 
(VIb), compounds 7-12 were obtained. In the preparation of these 
compounds the adduct formed by reacting the malonate with XXa was 
converted to the metiiyl a- (substituted amino) -lH-benzimidazole-4- 
30 propanoate by hydrogenolysis as described in Example 19. 

The sequence may also be used to prepare compounds of Formula I 
which have a substituent (X) in the benzene ring. For example, using 
the substituted benzimidazoles , 5-methoxy.4-methylbenzimidazole, 6- 
methoxy-4-methylbenzimidazole, 4.methoxy.6.methylbenzimidazole and 5- 
35 chloro-4-methylbenzimidazole in place of 4-methylbenzimidazole 
(XVIII), c mpounds 14-18 wer btained. Compounds 14-16 were treated 
vLth hydrobromic acid to giv the corresponding phenols 19-21 
respectively. 
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An alternate synthesis of 5;6-dihydro.N,N-dipr pyl.4ff.iB. 
idazo(4.5.1-iJ)quin lin-S-amines from 3-aininoquinollne (XXIV) is 
shown in Scheme 3. Compound XXIV was formylated to give XXV and this 
was hydrogenated using platinum oxide as catalyst and formylated to 
give XXVI in good yield. Bromination of XXVI gave the 6-bromo 
compound XXVIl which was nitrated to give XXVIIl. Hydrogenation of 
XXXIX in presence of palladium charcoal gave the triamine XXX. which 
was treated with formic acid to give compound 22. The primary amine 
reacted with propionaldehyde and sodium cyanohorohydride to give the 
mono- and di-propylamine derivatives, compourtds 23 and 6 respective- 
ly. Catalytic reduction of compound 22 in the presence of formal- 
dehyde gave the previously described dlmethylamine analogue (compound 

The sequence of Scheme 3 may also be used to prepare compounds 
of Fonmila I which have a substituent (X) in the benzene ring. For 
example, using 3-an.ino-6-methylquinollne in place of 3-aminoquinoli- 
ne. compound 24 was obtained. The 3-amino-6-methylquinoline inter- 
»edlate was prepared using literature procedures from p-toluidine and 
the sodium salt of nitromalonaldehyde . Other ring-substltuted 
analogues can be prepared by this procedure. 

The 5-amino-5.6-dlhydro.4i7-imidazo(4.5.1.1J)quinolln-2-ones of 
the invention, compounds where A is carbonyl, n is 0. and D is HH or 
M-(lower alkyl) may be prepared as shown in Scheme 4. Nltroquinoline 
Xnx. prepared as outlined In Scheme 3. was protected, reduced and 
cydized using phosgene to give the t-butoxycarbonyl-protected 
imidazoquinollnone XXXIII. This was hydrolyzed to the amine (com- 
pound 26) Which was alkylated to give the dlmethylaaino analogue 
compound 27 and propylamine analogues, compounds 28 and 29. Ito:her 
allgrlation of compounds 27 and 29 using potassium hydride/methyl 
iodide gave compounds 30 and 31 respectively. 

6-BroBo-1.2,3.4.tetrahydro-3-quinolinamine (compound XXK) was 
alkylated with propyl iodide to give XXIVa and this was reduced to- 
1.2,3.4-tetrahydro-N3.N3-dipropyl-3,8-quinolinediamine, Formula XXXVa 
«here and are C3H7. Alkylation of XXK with formaldehyde/- 
foaic acid followed by catalytic reduction gave the corresponding 
dlaethylamino comp und Formula XXJWb «faer« R^ and Rg are CH, 
Compound XXXVa has als been prepared from 2-nitroben2ylchloride in 
Example 67. 
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Intermediates XXXII, XXXVa and XXXVb may be used for the 
. preparation of the 5-amino-5 . 6-dihydro.Aff.imida2o(4,5 ,l-iJ)quinolines 
and 5-amino-5.6-dihydro-4^-imidaz (4, 5 ,l-iJ)quinolin-2. nes f the 
invention and in the preparation of a variety of new heterocyclic 
5 analogues where the adjacent nitrogen atoms are joined to form a five 
or six nembered heterocyclic ring as shown for compound XXXVa in 
Scheme 5. Compound XXXVa was reacted with thiophosgene or di-(2- 
pyridyl) thiocarbonate to give 5- (dipropylamino) -5 , 6-dihydro.4H- im- 
ida2o(4,5,l-iJ)quinolin-2-thione (compound 33) which was further 
• 10 alkylated . to 5,6-dihydro.2-methylthio-N,N.dipropyl.4H-imida2o(4,5,l- 
lJ)quinoline-5-amine (compound 34). Compounds XXXVa reacted with 
cyanogen bromide to give compound 35 which was all^lated with methyl 
iodide to give . compound 36. Compo\md XXXVa reacted with diphenyl 
cyanocarbonimidate to give compound 37 and with sulfamide to give 
15 compound 38. 

Compounds with a six-membered heterocyclic ring were prepared by 
reacting compound XXXVa with ethyl bromoacetate to give compound 39, 
chloroacetic anhydride to give compound 40, butyl glyoxylate to give 
compound 41, ethyl oxalyl chloride or oxalyl chloride to give 
20 compound 42, ethyl bromopropionate to give compound 84, and o- 
chloropropionyl chloride to give compound 85* 

A similar series of compounds (compounds 43-50) were prepared 
from 1,2,3 , 4- tetrahydro-N^ .N^- dimethyl -3 , S-quinolinediamine ; other 
products may be obtained by substituting compound XXXII in these 
25 reactions . 

The 5.amino-5 , 6.dihydro-4H-imidazo(4 , 5 , 1-i J)quinolin-2-ones of 
the invention may also be prepared by the route shown in Scheme 6, 
3-Methyl-l,2-ben2enediamine is reacted with carbonyl diimldazole or 
phosgene to give 4-methylbenzimidaa5olone (XXXVI). This is refluxed 

30 with phosphorus oacjrchloride to give XXXVII which is protected and 
reacted with N-bromosuccinimine to give compound XXXIX. This is 
coupled with Vllb and the resulting adduct LX is hydrolyzed to LI. 
Reduction with lithium aluminum hydride alcohol LXII which was 
treated with carbon tetrabromide/triphenylphosphine to give compound 

35 51. Compound 51 was refluxed in acetic acid to effect conversion to 
compound 6. 

Analogues of compounds 51 and 6 may be prepared by the procedure 
f Scheme 6. By using malonates VIk-q or VIg in place of VIIc, 
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conpounds 52-57 were prepared. 

The sequence may also be used to prepare compounds of Formula I 
which have a substituent (X) in the benzene ring. For example, using 
the substituted benzimidazoles 2,5-dichloro-4-methylben2imidazole. 2- 
5 chloro.5-methoxy-4.methylbenziiiidazole, 2-chloro-6-methoxy-4-methyl- 
benzlmidazole and 2-chloro-4-iiiethoxy-6-methylbenzimidazole in place 
of 2-chloro-4-methylbenzimidazole (XVIII) compounds 58-63 were 
obtained; these compounds have also been prepared from the ring 

substituted l,2,3.4-tetrahydro.3.8-quinolinediamines as described in 
10 Examples 82-87. 

Compounds with a methyl substituent at position 6 in the 
imidazoquinoline or imidazoquinolinone ring were prepared from 4- 
ethylbenzimidazole by the procedure of Scheme 2 (see Example 88) and 
by converting 2-ethylaniline to 1.2.3.4-tetrahydro-4-methyl-N3,N3. 
15 dimethyl.3,8.quinolinediamine using the procedure of Scheme 7 and 4. 
Compounds with an alVgrl substituent at position 4 in the imidazo- 
quinoline or imidazoquinolinone ring were prepared from intermediate 
XXIII and related primary alcohols by oxidation to the aldehyde, 
reacting the aldehyde with an alkyl magnesium bromide . and cydizin^ 
the resulting alcohol (see Example 92). Following these procedures, 
confounds 64-71 were obtained. 

The 5.amino-5.6-dihydro-4H-oxazolo(5,4,l-ij)quinolin-2-ones of 
the invention, compounds where A is carbonyl, n is 0 and D is 0, may 
be prepared as outlined in Scheme 7 for the preparation of compound 

25 72. 3.Methyl.2-nitroani8ole (XLIII) was reduced to XLIV and this was 
refluxed with acetic anhydride to give XLV. This product was 
bromiaated and coupled with VIb to give XLVII, Compound XLVII.was 
refluxed with sodium ethoxide in ethanol to give XLVIII which was 
converted to the phenol XLIX and reduced with lithium aluminum 

30 hydride to L. Compound L was treated with carbonyl dilinidazole to 
give compoimd 72. 

The related compounds 73-79 were prepared by the procedure of 
Scheme 7 from compound XLVI and the appropriate malonate of Formula 
VI or VII. Compounds 80 and. 82 were prepared by reacting phenol 
IntermedUte L with thiophosgene or ethyl bromoacetate . 

Coo^eunds 86-93, were prepared from the 4.methyl heterocyde of 
Fotaula II by the procedures described in Schemes 2 and 6. 

Compounds 95-97 were prepared from 5.(propylaaino)-5,6-dlhydro- 
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4H-pyrrolo(3,2.1-ij)quinolin-2,3-dione (compound 94) which was 
prepared as described in Example 118. 

6-(Dipropylamin )-2,3,6,7-tetrahydro-5H-pjrrid (3.2.1-lj)quina20- 
lin-3-one (compoimd 98) was prepared in nine steps from 3-methyl-2- 
nitrobenzoic acid as described in Example 122. Compounds 99-105 were 
prepared from the same starting material using the procedures 
described in Examples 123-129. 

An alternative procedure for synthesizing the compounds of the 
invention is shown in Scheme 8. t-Butyl l,2,3,4-Tetrahydro-5- 
(dipropylamino)quinollne-l-carbo3cjrlate prepared as described in 
Example 130 is converted to the anion LI which is further reacted as 
shown in Scheme 8 to yield compounds 87, 92, 95, 97 and 102. The 
compounds of the invention can be separated by conventional methods 
into R- and S- isomers; the invention includes both racemic and 
15 optically pure products. Resolution can be accomplished using 
resolving agents such as optically active dibenzoyl tartaric acid, 
camphorsulfonic acid, bis-o-toluoyltartaric acid, tartaric acid, and 
diacetyl tartaric acid. 

A second procedure useful in resolving primary and secondary 
amine compounds of Formula I involves their conversion to dias- 
tereomeric amides using an optically active acid. The diastereomeric 
amides are separated and the amide bond is cleaved to ^ford the 
optically pure Formula I compounds. This procedure is illustrated in 
Examples 49 and 50 for the preparation of the optical isomers of 
compound 29 using t-butoi^carbonyl-L-phenylalanine as the resolving 
agent. For the resolution, racemic compound 26 was coupled to t- 
butoiqrcarboxiyl.L.pheiQrlalanine and the diastereomeric amide products 
were separated by chromatography into the (+) and (-) forms; each 
isomer was carried forward as described in detail for the "(-) 
30 isomer" below. The (-) isomer was reacted with trifluoracetic acid 
to give (-) N-(5,6-dilQrdro-2-oxo-4H-imida2o(4,5,l-lJ)quinolin-5-yl). 
L-pheiqrlalanineamide. Edman degradation of this compound, by 
reaction with phenyl isothiocyanate followed by trifluoracetic acid,- 
removed the phenylalanine residue and afforded the (-) form of 
35 compound 26. Further reaction of this product with propionaldehyde 
and sodium cyanoborohydride gave the (-) form f comp und 29, the 
more active Isom r. 

Compounds ^ere tiie R3 substituent is alkyl exist as dias- 
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tereon^rs in which the alkyl group and amine substiCuent (NRiRj) can 
be cis or trans to one another. The invention includes the use of 
such compounds as the Isomer mixture (RR, RS, SR SS) , the raceaic 
diastereomers (R.R and S.S; or R.S and S.R) and the optically pure 
diastereomer. The diastereomer mixture can be separated by conven- 
tional means, eg by silica gel chromatography. The racemlc dia- 
stereomers thus obtained may be resolved into optically pure com- 
pounds using the procedures described above. 

The compounds listed below were tested and found to have 
possible useful antipsychotic activity propferties as indicated by 
their having CNS activity (ED50 numbers of less than 50 mgAg values) 
in the known hypothermia and/or hypoxic stress tests; several of the 
compounds have also shown analgesic activity. For these tests, 
groups of 4 male CF-1 mice are dosed ip (sc in the hypoxic stress and 
HCl writhing tests) with suspensions or solutions in 0.25% aqueous 
methylcellulose. Doses of the compound under study began at 100 
mgAg and were decreased at a 0.3 log interval until no responders 
were obtained. The procedure described by Spearman and Karber. 
Finney. D.J. -Statistical Methods in Biological Assay-, Chapter 20.' 
was used to calculate the ED50 and 95% confidence intervals. 

In the hypothermia test, abdominal temperature was measured 
after 45 minutes. Mice with temperatures more than 2 standard 
deviations below the mean are hypothermic. This test is used to 
identify compounds which may be useful as antipsychotics or as 
25 hypotensives. 

In the hypoxic stress test, following compound administration 
the mice were placed individually in stoppered 125 ml Erlenmeyer 
flasks 30 mtn after receiving the test agent. The survival time is 
recorded. Mice surviving more than the mean + 2 standard deviations 
30 in parallel run controls are scored as showing a drug effect. This 
test is used to identi^ compounds which may be useful as anxio- 
lytics. 

For determination of analgesic activity, thirty minutes after 
test compound injection, the mice were injected i.p with 0.15% HCl. 
35 10 ml/kg. Mice were then placed in plastic boxes and observed for 
fift en mlmtes to record the number of animals failing to writhe. 
If at least three of the mic receiving the test compound fail d t 
wrltiie, tie compound vas retested at 1 wer dose levels. 
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In the hypothermia and hyp xic stress tests, compounds of the 
invention have been found mor potent than r lated c mpounds, shoving 
EDjo-s values as low as 0.05 mgAg. The c mp unds also had good 
activity in the hypothermia test when the animals were dosed orally 
5 with the drug. 

The dosage regimen for treating patients with the compounds of 
this invention is selected in accordance with a variety of factors 
including the type, age, weight, sex, and medical condition of the 
patient, the severity of the psychosis, the route of administration 
10 and the particular compound employed. An ordinarily skilled 
physician or psychiatrist will readily determine and prescribe the 
effective amount of compound to prevent or arrest the progress of the 
condition. In so proceeding, the physician or psychiatrist could 
employ relatively low dosages at first, subsequently increasing the 
15 dose until a maximum response is obtained. 

Initial dosages of the compounds of the Invention are ordinarily 
In the area of at least 10 mg up to about 1200 mg per day orally, 
which may be given In a single dose or In multiple doses. When other 
forms of administration are eiiq»loyed equivalent doses are admlnls- 
20 tared, flhen dosages beyond 600 mg are employed, care should be taken 
with each subsequent dose to monitor possible toxic effects. 

The compounds of this Invention are administered In .oral unit 
dosage forms such as tablets, capsules, pills, powders, or granules. 
They may also be Introduced parenterally . (e.g., subcutaneously, 
25 Intravenously, or intramuscularly), using forms known to the phar- 
maceutioal art. They also may be administered rectally or vaginally 
In such forms as suppositories or bougies. In general, the preferred 
route of administration Is oral. 

The coiq>ounds of this Invention can also be administered as 
phamaceutlcally or therapeutically acceptable salt such as hydro- 
chloride, hydrobronlde, hydroledlde, sulfate, phosphate, acetate, 
propionate, lactate, maleate. maUte, succinate, tartrate, cydohexa- 
nesulfamates, methanesulfonates, ethanesulf onates , benzenesulf onates , 
toluenesulfonates and the like. Additionally, the compounds of this 
35 invention may be administered in a suitable faydrated form. 
Example \^ Benzyl methyl malonate 

A mixture of dimethyl malonate (100 g. 0.75 ml) and benzyl 
alcohol (108 g, 1.0 m 1) was heated for 2 h at 180' C under a distil- 
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lation h ad s as to remov the methanol generated in the reaction. 
The product was then distilled under reduced pressure to give a fore- 
nm of 55 g (a mixture of dimethyl malonate and benzyl alcohol) 
followed by 63 g (40%) of benzyl methyl malonate. bp 105-115-C/0.2 mm 
(98% pure by GC). The pot residue consisted of 71 g (33%) of 
dibenzyl malonate (90% pure by 6C). 
Example Benzyl methyl bromomalonate 

Bromine (17.6 g. 0.11 mol) was added to a stirred solution of 
benzyl methyl malonate (20.8 g. 0.10 mol) in carbon tetrachloride. 
After 30 minutes the solvent was removed under reduced pressure to 
give 28 E of product (85% pure by gc. containing 7% benzyl methyl 
malonate) which was used without further purification. 
Example 3, Diethyl (dipropylamino)malonate (compound VIb) 

Dipropylamine (22.3 g. 0.22 mol) was added to a stirred solution 
15 of diethyl bromomalonate (47.8 g. 0.20 mol) in THF (400 mL) and the 
solution was stirred for 18 hours at room temperature. The precipit- 
ate of dipropylamine hydrobromide was filtered off and washed with 
THF. The THF phase was evaporated and the residual oil was parti- 
tioned between ethyl acetate (200 mL) and sodium hydroxide solution 
20 (10mLof4N). The ethyl acetate phase was separated, washed with 
water (2 x 10 mL). and the solvent was removed under reduced pres. 
sure. The residual oil was dissolved in an equal volume of hexane 
and was applied to a silica gel column (420 g) which was eluted 
initially with ethyl acetate :hexane (1:20). The concentration of 
ethyl acetate in the eluant was increased slowly until all the 
diethyl (dipropylamino)m8lonate was eluted from the column. Frac- 
tions containing the compound as determined by TLC and GC were pooled 
and the solvent was removed to give diethyl (dipropylamino)malonate 
as an oil in 80-90% yield. 

Compounds Via and VIc-VIh were obtained using this procedure, 
but substituting dimethylamine. propylamine. N-methylbenzylamine. n1 
propylbenzylamine. benzylamine, o-methylbenzylamine. (J?) -a-methylben- 
zylamine for dipropylamine. 

Compounds Vll-VIp were obtained usi^ this procedure, but 
substituting benzyl methyl bromomalonate for diethyl bromomal nat 
and using dimethylamine. dipropylamine. pyrrolidine, plperldln . 
Borpholine. 4.»ethylplperazine and imidazole as the amine reaction 
coBq>onent. 
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E^fample A. Diethyl (N- (1 . 1 -dimethylethoxycarbonyDpropylamino) - 
malonate (compound Vllf) 
Diethyl aminomalonate (21.1 g. 0.1 mol) was dissolved in ethanol 
and sodium ethoxide in ethanol (50 mL of 1 M) was added. Proplon- 
aldehyde (6.6 g, 0.11 mol) and sodium cyanoborohydride (3.6 g, 0.058 
ool) were added to the stirred solution. After 30 minutes additional 
propionaldehyde (6.0 g) and sodium cyanoborohydride (2.6 g) were 
added to complete the reaction. The solution was evaporated, and the 
residue was partitioned between ethyl acetate and water. Evaporation 
of the ethyl acetate gave 25.1 g of diethyl- (propylamino>malonate. 
This was mixed with di t-butyl dicarbonate (34 g. 0.156 mol) and the 
mixture was heated at lOO'C for 1 hour. The crude product was 
chromatographed on silica gel using ethyl acetate rhexane as the 
eluant to give 21.2 g of diethyl (N-(l,l-dimethylethoxycarbonyl)pro- 
15 pylamino)malonate as an oil. 

Compound Vile was obtained by following the same procedure, but 
substituting proplonyl chloride for di t-butyl dicarbonate. 

5. Diethyl (l-oxopropyl)malonate (compound Vlld) 
Trlethylamlne (20 g. 0.2 nol) and propionic anhydride (12.54 g, 
0.096 mol) were added to diethyl aminomalonate hydrochloride (20.40 
B. 0.096 mol) In THF (300 »L) and the reaction was stirred at room 
temperature for 45 minutes. The solvent was removed under reduced 
pressure and the crude product was partitioned between ethyl acetate 
and water. The ethyl acetate phase was separated and evaporated to 
give 34.64 g of white solid. This was dissolved In hot ethyl acetate 
(60 mL). hexane (60 mL) was added, and the solution was filtered to 
remove Insoluble material. The solution was cooled to -lO'C and 
filtered to give 17.63 g (72%) of diethyl (l-oxopropyDialonate. mp 
89.93*C. 

Compound VIIc was obtained by following the same procedure, but 
substituting di t-butyl dicarbonate for propionic anhydride. 
^^Wtple 6. 8-(Bromomethyl)quinoline (compound X) 

A mixture of 8-methylquinoline (45 g. 0.314 mol), N-bromosuc- 
clnimide (55 g, 0.309 mol) and benzoyl peroxide (1.5 g) in carbon 
35 tetrachloride (250 »L) was refluxed for 7 hours. The reaction was 
filtered and evaporated, and th crude pr duct was crystallized from 
methanol (70 mL) to give 37.7 g of pr duct. The mother liqu rs were 
chromatographed on silica gel In chl r form to give 17 g of material 



20 



25 



30 



wo 90/15058 



PCrAJS90/Q2621 



10 



-16. 

which was crystallized from ethyl acetate :hexane to give an addition- 
al 12.0 g of product. 

gxaiqple 7, Diethyl (formylamino) (8-quinolinylinethyl)propanedioate 
(compound XIa) 

Diethyl (fonir5rlaiiiino)malonate (22.0 g. 0.108 mol) was added to a 
stirred solution of sodium ethoxide in ethanol (prepared from 2.4 g 
of sodium and 250 mL of ethanol, 0.10 mol). After 5 min, 8.(bromome. 
thyDquinoline (22.0 g, 0.10 mol) was added and the solution was 
stirred for an additional 15 minutes. The solvent was removed under 
reduced pressure and the product was partitioned between ethyl 
acetate and water. The ethyl acetate was removed and the residual 
oil was crystallized from ether to give 19.9 g (58%) of diethyl 
(formylamino) (8-quinolinylmethyl)propanedioate, mp 120-122*C. Anal. 
Calcd. for ;Ci8H2oN205: C, 62.78; H. 5.85; N. 8.14. Found: C. 
15 62.53; H, 6.p3; N, 8.07. 

Exa^nple N- (2, 3 ,6 .7-Tetrahydro-3.oxo-l^,5^-benzo(ij)quinolizin- 

2-yl)-formamide (compound Xllla) 
P^^^ At Ettiyl 2,3,6,7- tetr ahydro - 3 - oxo - 2 - ( f orny lamino ) - Iff , 5H-ben- 
zo(iJ)quinolizine-2-carboa^late (compound Xlla) 
A mixture of diethyl (formylamino) (8- quinoliT^lmcthyl)malonate 
(9.2 g, 26.7 mmol) and platinum oxide (0.7 g) in glacial acetic acid 
(150 mL) was hydrogenated (50 lb initial pressure) for 15 minutes 
(hydrogen uptake ca. 2 equlv). The mixture was filtered through 
celite and the solvent removed under reduced pressure. The product 
25 was partitioned between ethyl acetate and sodium hydroxide solution. 
The ethyl acetate phase was washed with water, the ethyl acetate was 
evaporated, and the product was crystallized from ether to give 7.8 g 
(97%) of ethyl 2,3,6,7-tetrahydro.3.oxo-2-(formylamino)-lff.5ff. 
ben2o(iJ)quinolizine.2.carboxylate, ii^> 103.106*C. Anal. Calcd. for 
30 C16H18N2O4: C, 63.56; H. 6.00; N, 9.27. Found: C. 63.51; H. 6.09; 
N, 9.18. 

f^^^ g - N- (2 , 3 , 6 . 7-Tetrahydro.3-oxo-lff ,5ff-benzo(i j)quinolizin-2- 
yDformamide (compound Xllla) 
Sodium hydroxide solution (5.0 mL of 4.0 N, 20 mmol) was slowly 
35 added to ethyl 2.3,6,7-tetrahydro.3-oxo-2-(fonnylamino)-lff,5ff. 
ben2o(lJ)quin lizine-2-carboxylate (3.04 g, 10.0 mmol) in methanol 
(25 nL) . After stirring at room temperature for 30 min, hydr chl ric 
acid (5.0 mL of 4.0 N) was added and the precipitate was filtered 
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off, washed with water and air dried t give 2.4 g f N-(2,3,6,7- 
tetrahydro-3.oxo-l^,5fl^ben2o(lJ)quinolizin-2-yl)forniamide, mp 149- 
152*C. A portion f the product was recrystallized from ethyl 
acetate for analysis; mp 140-143'. Aiial. Calcd. for C13H14N2O2: C. 
67.81; H, 6.13; N, 12.17. Found: C, 67.67; H, 6.07; N, 11.94. 
E?taiBple ?, 2,3.6 , 7-Tetrahydro-N,N-dimethyl-Ur,5i/-ben2o(i j)quino- 
lizin-2-8mlne (Compound 1) 

A. 2,3,6, 7 -Tetrahydro-S-oxo-Uf ,5lf-benzo(iJ)quinoli2in-2-amine 
(compound XIV) 

A solution of H-(2,3.6.7-tetrahydro-3-oxo-lir.5H-benzo(lJ)quinol- 
izln-2-yl).fonnamide (0.8 g, 3.4 nmol) in ethanolic hydrogen chloride 
(10 mL of 4.2 M) was heated at 50'C for 2 hours. The ethanol was 
cooled, an equal volume of ether was added, and the precipitate was 
filtered off and washed with ether to give 0.78 g of 2,3,6,7-tetra- 
15 hydro-3-oxo-l/f,5ir-benzo(ij)quinoll2in-2-amine hydrochloride, mp 216- 
221«C. The product was recrystallized for analysis; mp 219-222*0. 
Anal. Calcd. for C^jHuNgO-HCl: C. 60.37; H, 6.33; CI, 14.85; N, 
11.74. Pound: C. 59.89; H. 6.42; CI, 15.41; N, 11.68. 
£aE£_B^ 2,3,6. 7 -Tetrahydro-N.N-diBethyl-U, 5ff-ben2o(i J)quinoli2in- 
20 2-amlne (compound 1) 

A mixture of 2,3,6,7-tetrahydro-3-oxo-lJI,5J?-benzo(lJ)quinolizln- 
2 -amine (2.0 g) , 30% formaldehyde solution (1 mL) and. 10% pal- 
ladiun/carbon (0.5 g) . in ethanol (150 mL) was hydrogenated (50 lb 
initial hydrogen pressure) until uptake of hydrogen was complete (2 
25 hours). The solution was filtered to remove the catalyst, evaporat- 
ed, the crude product was dissolved in ether (300 mL) and lithium 
aluminum hydride (1.5 g) was added. After 1 hour, ethyl acetate was 
added, the solvents were removed under reduced pressure, and the 
product was partitioned between ethyl acetate and water. Evaporation 
of the ethyl acetate gave an oil which was purified by chromatography 
on silica gel to give 1.03 g of 2,3,6,7.tetrahydro-H.N-dimethyl- 
Iff.Sir-benzo (IJ) -q*iinoli2in-2-aaine. 

The bulk of the product was converted to the maleate salt, mp 
135-137*C from methanol: ether. A sample was recrystallized for 
analysis; mp 135-137*C. Anal. Calcd. for Ci4H2oN2-C4H404: C. 65.04; 
H. 7.28; N, 8.43. Found: C, 64.72; H, 7.43; N, 8.20. 
P'^^* 3*? ' 2.3.6,7-Tetrahydro-N-methyl-lff,5H-ben2 (ij) quinolizln- 
2-amlne and »-Ethyl-2,3.6,7-tetrahydro-N-m thyl-lff,5ff. 
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beii2o(iJ)quinoli2in-2-amine (Compounds 2 and 3) 
N- (2 , 3 . 6 . 7-Tetrahydro.3-oxo.lff , 5^-ben2o(i J)quinoli2in-2-yl)for- 
mamide (4 g, 0.017 mol) was added in 0.5 g aliquots every 10 min to a 
stirred solution of lithium aluminum hydride (2.77 g, 0.073 mol) in 
anhydrous ether (500 mL) . After stirring overnight at room tempera- 
ture the reaction was refluxed for 3 hours, cooled on ice and 
quenched with ethyl acetate and methanol. The solvent was evaporated 
under reduced pressure and tiie crude product was partitioned between 
ethyl acetate (800 mL) and water (40 mL). The ethyl acetate was 
separated, washed with water, and the ethyl acetate was evaporated to 
give 3.64 g of crude product. The products were separated by 
chromatography on silica gel in chloroform to give, as the first 
product eluted from the column. 1.4 g of N-ethyl-2.3,6.7-tetrahydro- 
N-methyl-lff,5Jr.benzo(ij)-quinolizin-2-amine. The compound was 

15 converted to the maleate salt, mp 90.100'C from methanol : ether . The 
product was recrystallized for analysis; mp 94.98-C. Anal. Calcd. 
for C15H22N2-C4H404: C, 65.87; H, 7.57; M. 8.09. Found: C, 65.53; 
H. 7.81; N, 8.08. 

Continued elution of the column gave 1.3 g of 2.3,6,7.tetra. 
hydro-N.methyl.U,5ff-ben2o(XJ)quinoli2in-2-amine which was converted 
to the maleate salt, mp 151.155'C from methanol: ether. Anal. Calcd. 
for Ci3Hi8N2'C4H404: C. 64.13; H. 6.97; N, 8.80. Found: C. 63.79; 
H, 7.16; K, 8.62. 

teflgPlt n I Diethyl ((l-oxopropyl)amino)(8-quinolinylmethyl)prop- 
anedloate (compound Xlb) 
Diethyl (l-oxopropyl)malonate (15.14 g, 0.065 mol) was added to 
a stirred solution of sodium ethoxide in ethanol (165 mL of 0.4 M, 
0.066 mol). After 5 minutes, 8-(bromometaiyl)quinollne (13.15 g, 
0.059 mol) was added and the solution was stirred for an additional 
30 15 minutes. The solvent was removed under reduced pressure and the 
product was dissolved in ethyl acetate (300 mL) which was washed with 
water (3 x 10 bL). The ethyl acetate was removed and the residual 
solid (27.3 g) was crystallized from ethyl acetate rhexane to give 
21.6 g of tan crystals, op SO-IOO'C. Recrystallization of an aliquot 
(4 g) from ethyl acetate :hexane gave 2.87 g of tan crystals, mp 104. 
106-C. Anal. Calcd. for C20H24N2O5: C, 64.50; H, 6.50; ». 7.52. 
Found: C, 64.25; H. 6.51; M, 7.51. 

S™^^ 2,3,6,7.tetrahydro.3- xo.2.((l. xopropyl) amino). 
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lH,5H-henz (iJ)quinoli2-ine-2-carboxjrlate (compound 

Xllb) 

A mixtur of diethyl ((l-oxopr pyl>aiDino)(8-quinolinylmethyl)- 
propanedioate (17.47 g, 0.047 mol) and platinum oxide (0.72 g) in 
glacial acetic acid (150 mL) was hydrogenated (50 lb initial pres- 
sure) until hydrogen uptake ceased (1.8 equiv) . The mixture was 
filtered through celite and the solvent removed under reduced 
pressure. The product was crystallized from ethyl acetate to give 
12.08 g of crystals, mp 136.140'C. A sample was recrystallized from 
ethyl acetate for analysis; mp 137.141-C. Anal. Calcd. for 
C18H22N2O4: C, 65.44; H, 6.71; N, 8.48. Found: C, 65.66; H, 6.64; 
N, 8.43. 

gitfljnpXe 13, N- (2 , 3 , 6 , 7 -Tetrahydro-3-oxo-lff , 5H.benzo(lJ)quinollzin- 
2-yl)-propanamide (compound Xlllb) 
Sodium hydroxide solution (10 mL of 4.0 N. 0.04 mol) was slowly 
added to ethyl 2,3,6.7.tetrahydro.3.oxo.2.((l.oxopropyl)amino)-i;f,51f. 
ben2o(iJ)qulnolizine-2-carboxylate (3.33 g, 0.010 mol) in methanol 
(50 mL). After stirring at room temperature for 30 minutes, the 
solvent was removed under reduced pressure. The resulting solid was 
dissolved in water (20 mL) and methanol (trace) . neutralized with 4» 
HCl (10 mL, 0.04 mol), cooled to -lO'C, and the precipitate was 
filtered off and air dried to give 2.86 g of 2,3,6,7-tetrahydro.3- 

0x0-2- ((l.oxopropyl)amino) -15. 5H-benzo(iJ)quinolizine.2.carboxyUc 
acid. This was refluxed in ethanol for 20 minutes to effect decar- 
25 boxylation. The ethanol was removed under reduced pressure and the 
solid was crystallized from ethyl acetate :hexane to give 1.85 g of N- 

(2,3,6,7.tetrahydro-3-oxo.lff,5ff-ben2o(iJ)quinoli2in-2-yl)propanamide, 
mp 149-152»C. A sample was recrystallized for Analysis; mp 152- 
154«C. Anal. Calcd. for C15H18N2O2: C, 69.74; H, 7.02; M, 10.85. 
Found: C, 69.33; H, 7.33; N, 10.68. 

EMTOlff lA . 2,3, 6 .7-Tetrahydro.N-propyl-lJr,5lr-be^lzo(lJ)quinoll^ln- 
2-amine (compound '4) 

K- (2,3 , 6 . 7-Tetrahydro-3-oxo-lH, 5Jf-benzo(I J)quinollzln.2-yl)prop- 
anamide (2.5 g, 0.01 mol) was dissolved in anhydrous ether (500 mL). 
The solution was cooled to O'C, lithium aluminum hydride (1.46 g, 
0.038 m 1) was added and the reaction was refluxed for 4 hours. The 
react! n was quenched with ethyl acetate and methanol, the solvents 
w re removed under reduced pressure and the material was partitioned 
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between ethyl acetate (400 mL) and vater (50 nL) . Evaporation of the 
ethyl acetate phase gave 2.35 g of yellow oil. The product was 
purified by chromatography on silica gel. Elution of the column with 
1% and 2.5% methanol : chloroform gave 2.07 g of 2,3,6.7-tetrahydro.N- 
5 propyl-lff,5ff-benzo(ij)quinoli2in-2-anine. 

The bulk of the product was converted to the hemifumarate salt 
which was recrystallized from methanol letOier; mp 190-194-c. Anal. 
Calcd. for C15H22N2-1/2C4H404: C. 70.80; H, 8.39; N, 9.71. Found: 
C, 70.37; H, 8.26; N, 9.65. 

10 gatqfflp^e a? . 2.3.6.7.Tetrahydro.N,N-dipropyl-lir,5Jf-ben2o(lJ)quino- 
lizin-2-amine (compoxmd 5) 
A mixture of 2,3,6,7-tetrahydro-N-propyl-lJj,5J-ben2o(lJ)quinoli- 
2in-2.amiiie (2.33 g, 0.01 mol) . propyl iodide (5.16 g, 0.03 mol) and 
anhydrous potassium carbonate (3 g. 0.02 mol) in dimethylformamide 
15 (75 mL) was stirred for 5 hours at 90«C. At this time additional 
propyl iodide (1.72 g, 0.01 mol) and potassium carbonate (0.5 g, 
0.0036 mol) were added and the reaction was continued for an addi- 
tional 2 hours. The reaction was cooled, filtered to remove inor- 
ganic material, and the solvent was removed under reduced pressure. 
The product was partitioned between ethyl acetate (800 mL) and 4N 
sodium hydroxide (20 mL, 0.08 mol). the organic layer concentrated, 
filtered, and chromatographed on silica gel in 5-30% ethyl acetate: - 
hexane to give 2.19 g of 2.3,6, 7-tetrahydro.N,N.dipropyl-U,5ir- 
benzo (IJ ) quinolizin- 2 - amine . 

A portion of the product was converted to the ftanarate salt, mp 
112.5-116*C. Recrystallization from methanol: ether gave light brown 
crystals, mp 112-116-0. Anal. Calcd. for Ci8H28N2-C4H404: C, 68.01; 
H. 8.30; N, 7.21. Found: C, 67.73; H, 8.47; N. 7.14. 
ExaapJ,^ 1^.^ 4-Methyl-lff-ben2imida2ole (compound XVIIl) 
30 Part A. 3-Methyl-l,2-ben2enediamine (compound XVII) 

2-Methyl-6-nitroaniline (15.2 g, 0.1 mol) was dissolved by 
heating in ethanol (150 mL). The solution was cooled, 16% palladium 
on carbon (1.0 g) was added and the solution was hydrogenated (50 lb 
initial hydrogen pressure) until uptake of hydrogen ceased (1 hour). 
The catalyst was filtered off and the ethanol was removed under 
reduced pressure t give 11.9 g (98%) f 3-»ethyl.l.2.benzenediamine 
as a solid which was used without purification. 
^^rt Bt 4-Methyl-lif-benzimidazole (Compound XVIII) 
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A mixture of 3-methyl-l,2-beiizenediamine (11.9 g) and formic 
acid (150 mL) was heated at 70**C for 15 minutes. The solvent was 
removed under reduced pressure and the residual oil was stirred with 
water (100 mL) and sodium hydroxide solution (65 mL of 4.0 N) was 
added until the solution was jxxst basic. The precipitate was 
filtered off, washed with water, and air dried to give 11.6 g (90%) 
of 4-methyl-lH-benzimidazole, mp 141-145*C. 

E3^ann)?.e 17, t-Butyl 4- (bromomethyl)-lff.benzimidazole-l-carboxylate 
(compound XXa) 

R^^^t: A, t-Butyl 4-methyl-Dr-ben2imidazole-l-carboxylate (compound 
XlXa) 

A mixture of 4 -methyl -Iff-benz imidazole (11.6 g, 0.088 mol) and 
di t -butyl dicarbonate (21.1 g. 0.097 mol) was heated at 80' C in 
dioxane (200 mL) for 1 hour. The solvent was removed under reduced 
15 pressure and the residual oil (24,3 g) was chroma to graphed on silica 
gel using ethyl acetate :hexane as the elxiant to give 18.7 g (92%) of 
- t-butyl 4.methyl-lH-benzimida2ole-l-carboxylate as an oil. 

P^y^ Pt t-Butyl 4- (bromomethyl) -IH-benzimidazole-l-carboxylate 

(compound XXa) 

20 A mixture of t-butyl 4.methyl.l^-ben2imida2ole-l-carboxylate 

(11.6 g, 0.05 mol), N-bromosucclnimlde (8.9 g, 0.05 mol) and benzoyl 
peroxide (0.25 g) in carbon tetrachloride (100 mL) was stirred at 
reflux for 1 hour. The solution was cooled and filtered to remove 
succinimide by-products and the solvent was removed. The crude 

25 product was chroma to graphed on silica gel using ethyl acetate :hexane 
(1:20) as the initial eluant to give, as the first major product 
eluted from the column, 1.6 g of t-butyl 4.(dibromomethyl)-Lff- 
benzimldazole-l-carboxylate; recrystallization from hexane gave 1,04 
g of product, mp 101.104*C. Anal. Calcd. for Cx3Hi4Br2N202 : C. 

30 40.03; H, 3.62; Br. 40.92; N. 7.18. Found: C, 39.87; H, 3.83; Br] 
41.18; N, 7.19. 

Continued elution of the column gave 10.4 g of t-butyl 4- 
(bromomethyl ) - U-benzimidazole- 1 - carboxylate . The compound . was 
recrystallized from hexane to give 9.6 g of product, mp 87-89*C. 
35 Anal, Calcd. for Ci3Hi5BrN202 : C, 50.18; H, 4.86; Br, 25.68; N. 
9.00. Found: C, 50.16; H, 5.04; Br, 25.71; N, 9.11. 

Continued elution of the column gav 0.95 g of recovered t-butyl 
4- (bromomethyl) -lif-benzimidazole-l-carboxylate . 



wo 90/15058 



PCr/lJS90/(Ei621 



-22- 



15 



Following the procedure of Example 17 part B but substituting 
methyl 4-inethyl-lff-benzijnidazole-l-carboxylate for c-butyl 4-methyl. 
Iff-benzimidazole-l-carboxylate there was obtained, methyl 4-(bromo- 
methyl)-lff-benzlmidazole-l-carboxylate (compound XXb) . 
5 Following the procedure of Example 17 part B but substituting 1- 

acetyl-4.methyl.U7-ben2imidazole for t-butyl 4-methyl.lff-benzlmidazo- 
le-l-carboxylate there was obtained l-acetyl-4-(bromomethyl)ben- 
zimidazole (compound XXc), mp 109.112*C. Anal. Calcd. for CioHioBr- 
H2O: C. 47.45; H. 3.58; Br. 31.58; N. 11.07. Found: C, 47.47; H. 
10 3.82; Br, 29.17; N, 11.21. 

fiy^mvU 5,6-Dihydro.N,N-dipropyl.4Jr-imida2o(4,5.1-lj)quinolin- 
5-amine (eompovind 6) 

ISEt^ Diethyl {((l,l-dimethylethoxycarbonyl)-LH-benzimida2ole-4. 
yl)methyl)-(dipropylamino)propanedioate (compound XXIa) 
Potassium hydride (3.3 g of 40% oil suspension, washed with 
ether to remove oil, 0.03 mol) was added to a stirred solution of 
diethyl (dipropylamino).malonate (10.2 g. 0.039 mol) in dry THF (100 
mL). After 5 minutes, t-butyl 4.(bromomethyl).lir-benzimidazole.l. 
carboxylate (6.22 g, 0.02 mol) was added and the solution was 
refluxed for 6 hours. The solvent was removed under reduced pressure 
and the residual oil was partitioned between ethyl acetate and water. 
After evaporation of the ethyl acetate, the crude product was 
chromatographed on silica gel using ethyl acetate :hexane as the 
•luant to give 7.9 g of diethyl l((l,l-dimethylethoxycarbonyl)-lH- 
benzimidazole-4.yl)methyl)(dlpropylamtno)-propanedioate as an oil. 

^^yl «»-(dipropylamino)-lH.benzimida2ole-4-propanoate (com- 
pound ZXII) 

A mixture of diethyl {((l.l-dimethylethoxycarbonyD-U-ben- 
2imida2ole-4-yl)inethyl)(dipropylamino)propanedioate (3.4 g, J. 9 aanol) 
was dissolved in ethanol (50 ml) and treated with sodium ethoxide in 
ethanol (35 mL of 0.8 H. 4 equiv) and water (1.0 mL) and the reaction 
was refluxed for 4 hours. The solution was then cooled, neutralized 
by addition of 15 aL of 2.2 N HCl in ethanol, filtered to remove 
sodium chloride, and the solvent was removed under reduced pressure. 
The product was partitioned between ethyl acetate and water, and the 
ethyl acetate was removed, and the crude product was ehr matographed 
n sUlca gel using chloroform as the Initial eluaat. Elutlon of the 
column with 5% methanol chloroform gave 1.60 g of ethyl a- (dlpropyla- 
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mino)-U-ben2iiiitdazole.4-propan ate. The product was crystallized 
from ethyl acetate :hexane; mp 78-^80»C. Anal. Calcd. for C18H27N3O2: 
C, 68.11; H, 8.57; N, 13.24. Found: C. 68.41; H, 8.51; N, 13.22. 

P^^^ ^' ^-(Dipropylamino)-Uf-benzimidazole.4-propanol (compound 
XXIIl) 

Lithium alumiiuia hydride (250 mg, 6.6 omol) was added at O'C to 

a stirred solution of ethyl a- (dipropylamino) .Uf.ben2ijnida2ole.4. 

propanoate (1.5 g, 4.7 nmol) in dry THP (50 nL) , and the solution was 

allowed to warm to room temperature. TLC in 10% methanol: chloroform 

showed that the reaction was complete in 15 minutes. Ethanol (5 mL) 

was added and the solvents were removed under reduced pressure. The 

residue was partitioned between ethyl acetate and water. Evaporation 

of the ethyl acetate gave 1.3 g of ^-(dlpropylamino)-l/r.ben2imidazo- 

le-4-propanol which was used without further purification. 

15 Pfiyt P . 5,6-Dihydro.N,N-dipropyl-4/f-imlda2o(4,5,l-lJ)qulnolin.5- 
amine (compound 6) 

Triphenylphosphine (625 mg, 2.4 mmol) was added to a stirred 
solution of ^-(dipropylamino)-lff-ben2imida2ole-4.propanol (600 mg, 
2.18 mmol) in methylene chloride (12 bL). After solution was 
complete, carbon tetrabromide (940 mg, 2.8 imnol) was added and the 
solution was stirred for. 30 minutes. Methylene chloride (20 mL) was 
added and the solution was extracted with 25 mL 1.0 N hydrochloric 
acid. The methylene chloride was separated, reextracted with 10 mL 
1.0 N HCl, and the combined aqueous extracts were baslfled (20 mL of 
25 4.0 N NaOH) and extracted with ethyl acetate. After removing the 
etiqrl acetate, the product was chromatographed on silica gel using 
chloroform as the initial eluant to give 380 mg of product. A sample 
was crystallized from hexane for analysis; 1^ 95-98«C. Anal. Calcd. 
for C16H23N3: C, 74.66: H. 9.01; H, 16.33. Found: C, 74.28; H. 
30 9.25; N, 16.36. 

txmU 19 . 5, 6-Dlhydro-N,K-dimethyl-4ir-imidazo(4,5,l-I J)quinoli. 
ne- 5 'amine (compound 7) 

IfiEL-^ <Din>ethylamlno)(((l,l.dlmethylethoxycarbonyl)-lJr-ben- 
zimlda2ole.4.yl)methyl)-propanediolc acid methyl benzyl 
35 dlester 

This compound was obtained by following the procedure of Example 
18 part A, but substituting (dimethylamino)propanedioic acid n thyl 
benzyl dlester (compound VII) for diethyl (dipropylamlno)malonate. 
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^^^^ P. Methyl a- (diinet±iylamino) -lif-b nzimida2ole-4-propanoate 

A mixture of (dimethylaminoX ((1,1- dime thylethoxycarbony 1). IH- 
benzimidazole-4-yl)methyl)-propanedioic acid methyl benzyl diester 
(6.0 g) and 10% palladimn charcoal (1 g) in ethanol (150 mL) vas 
5 hydrogenated until Irydrogen uptake ceased. The solution was filtered 
and evaporated to give 4.1 g of methyl a.(dimethylamino).U7.ben- 
ziiiiidazole-4-propanoate as an oil. 

fm g. fi- (Dimethylamino) - UT-benzimidazole-A-propanol 

This coiq)ound was obtained by following the procedure of Example 
10 18 part C, but substituting methyl a-(dimethylamino).lJf-benzimida2o- 
le.4.propanoate for ethyl q- (dipropylamino) -U?-benz imidazole -4- 
propanoate . 

Pi 5,6-Dihydro.N.N.dimethyl-4F-imidazo(4,5,l-iJ)quinolin-5- 
amine 

15 This compound was obtained by following the procedure of Example 

18 part C but substituting ^- (dimetiiylamino)-lff-benzimidazole-4- 
propanol for ^- (dipropylamino) -lir.benzimidazole-4-propanol. 

The bulk of the product was converted. to the hydrochloride salt, 
mp 264-5»C from methanol: ether. Anal. Calcd. for Ci2Hi5N3-2HCl: C, 

20 52.56; H. 6.25; CI, 25.86; N, 15.33. Found: C, 52.44; H, 6.53; Cl! 
25.64; N, 15.18. 

ESflgplg 1- (5 ,6-Dihydro.4J^.iJnidazo(4,5,l-^J)quinolin.5-yl)pyr- 

rolidine (compoimd 8) 

This CQiiq>ound was prepared by following the procedure of Example 
25 19, but substituting (l-pyrrolidinyl)propanedioic acid methyl benzyl 
diester (compound VIk) for (dimethylamino)propanedioic acid methyl 
benzyl diester (compound Vli). The bulk of the product was converted 
to the dihydrochloride salt, mp 291-294*C. 

ExWPU 21 , 3.-(5.6.Dihydro.4ir.imidazo(4.5.1.1J)quinolin-5-yl)pi. 
^0 peridine (confound 9) 

This compound was prepared by following the procedure of Example 
19, but substituting (l-piperidinyl)propanedioic acid methyl benzyl 
diester (compound Vim) for (dimethylamino)propanedioic acid methyl 
benzyl diester (compound Vli) . The bulk of the product was converted 
35 to the dihydrochloride salt, mp 287-290*C. 

ESCTpj.^ 22, ^-(5.6.Dihydro.4if.imidazo(4,5,l-lJ)quinolin.5.yl)mor- 
pholine (coaq^oixnd 10) 
This compound was prepar d by following the procedure of Example 
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19. but substituting (4-iDorpholinyl)propanedi ic acid methyl b tsyl 
diester (compound Vln) for (din thylainino)propanedi ic acid methyl 
benzyl diester (compound Vli). Th bulk f the product was converted 
to the dihydrochloride salt, mp 290-292'C. 

5 g^t^ple 23 , l-<5.6.Dihydro-4;f.imidazo(4.5,l.iJ)quinolin.5.yl)- 
ifflidazole (compound 11) 
This compound was prepared by following the procedure of Example 
19, but substituting (l-imidazolyDpropanedioic acid methyl benzyl 
diester (compound VIp) for (dimethylamiiio)propanedioic acid methyl 
10 benzyl diester (compound Vli) . The bulk of the product was converted 
to the monohydrobrofflide salt," mp 239-242*0. 

ExgfflPlP ^4 . l--<5.6-Dihydro-4ir.imidazo(4,5,l-lJ)quinolin.5.yl).4. 
methylpiperazine (compotind 12) 
This compound was prepared by following the procedure of Example 
19, but substituting (4-methyl-l-piperazinyl)propanedioic acid methyl 
benzyl diester (compound Vlq) for (dimethylamino)propanedioic acid 
methyl benzyl diester (compoiind Vli). 

UsmU 2? . N-(l-Phenylethyl).5.6.Dihydro.4H.imidazo(4.5,l- 
iJ)quinolin-5-affline (compound 13) 
This compound was prepared by following the procedure of Example 
18. but substituting diethyl (l-pheiiylethyla»ino)malonate (confound 
VIg) for diethyl (dlpropylamino)Balonate (compound VIb) . 
Ea^am>l^ 2^, t-Butyl 4-(bromemethyl)-5.methoxy-W-benzimldazole-l- 
carboxylate 

25 A. 3-Chloro-2-methyl-6-nitrobenzenamine 

A suspension of 2.6.dlchloro-3.nltrotoluene (6.0 g, 29 mmol) in 
50% methanollc ammonia (60 mL) was stirred at 130»C (340 lb pressure) 
for 18 hours. The autoclave was cooled to -30-0, opened, and the 
precipitate was filtered off and washed with methanol to give 4.14 g 

30 (76%) of 3-chloro-2-metarjrl-6-nitrobenzenamlne. 
^^T^^ B » 3-Methosqr-2-methyl.6-nltrobenzenamlne 

Sodium methoxlde In methanol (110 mL of 25% solution, 0.49 mol. 
20 equlv) was added to a stirred suspension of 3-chloro.2.methyl.6' 
nltrobenzenanlne (4.0 g, 23.5 mmol) In methanol (250 mL) and the 

35 mixture was stirred at reflux for 18 hours. The solution was cooled, 
neutralized with methan lie hydrogen chloride, filtered to remove 
s dlum chloride, and the solvent was remov d under reduced pressure. 
The residual solid was partitioned between ethyl acetat and water. 



20 



wo 90/15058 



PCrAJS9G/02621 



.26. 



Evaporation of the ethyl acetate gave 3.7 g (86%) of 3-metho3cy-2. 
methyl - 6 -nitrobenzenamine . 

^^rt C, 4-Methoxy-3-methyl-l,2-beiizenediamlne 

A mixture of 3-methoxy-2-methyl-4-nitrobenzenamine (3.5 g, 19,0 
5 mmol) and 10% palladium on carbon (1.0 g) in absolute ethanol (150 
nL) was hydrogenated (50 lb initial hydrogen pressure) until hydrogen 
uptake was conplete (30 minutes). The solution was filtered through 
celite and the ethanol was removed to give 2.84 g (98%) of 4-methojqr- 
3 -methyl'l , 2 -benzenediamine . 
10 Pay^ p. 5-Metho3cy-4-methyl-lff-benzimida2ole " 

A mixture of 4-methoxy-3-methyl-l,2-ben2enediamine (2.8 g, 18.4 
mmol) and formic acid (30 mL) was heated at 60'C for 30 minutes. The 
formic acid was removed under reduced pressure and the product was 
partitioned between chloroform and water containing sufficient sodium 
15 hydroxide to basify the solution. After evaporation of the solvent 
the crude product was chromatographed (methanol : chloroform) to give 
2.55 g (84%) of 5-methoxy-4.methyl-lff-benzimida2ole. 
IaE£_E* t-Butyl 5-metho3C5r-4-methyl-lir-ben2imlda2ole-l.carboxylate 

A mixture of 5-iBethoxy-4-metl^l.lff-benziarf.dazole (2.5 g, 15.4 
mmol) and di-t-butyl dicarbonate (4.2 g, 19.3 mmol) in dioxane (70 
mL) was heated at lOO'C for 1 hour. After evaporation of the solvent, 
the residue was chromatographed on silica gel to give 3.75 g (93%) of 
t-butyl 5-methw{y-4.methyl-lJr-ben2imidazole-l-carboxylate. 
^^^^ f ' t-Butyl 4. (bromomethyl) -5-methoxy- l/f-benzimidazole- 1- 

2^ catbo^grlate 

A mixture of N-bromosucelnlmide (2.66 g, 15.0 mmol), benzoyl 
peroxide (0.35 g) and t-butyl 5-methoxy.4-metlvl.lir.ben2imidazole.l- 
carboxyUte (3.70 g. 14.1 amol) in carbon tetrachloride (70 aL) was 
refluxed for 1 hour. The solution was cooled, filtered to remove 
succinlaide by-products, evaporated, dissolved In ethyl acetate and 
chromatographed on silica gel using ethyl acetate :hexane as the 
eluant to give 4.8 g of product. This was crystallized from ethyl 
acetate:hexane to give 3.6 g (75%) of t-butyl 4- (bromomethyl) -5- 
Betho»y-lir-benzinldazole-l-carboxylate, mp 127-129*C. Anal. Calcd. 
35 for Ci4Hi7BrN203: C, 49.28; H. 5.02; Br, 23.42; N. 8.21. Found: 
49.27; H. 4.98; Br, 26.81;. N, 7.71. 

^?™p1» ^7 - 5 , 6 -Dlhydro - 7 -methoxy-N .»-dipropyl.4Jf-imidazo(4 ,5,1- 
IJ) qulnolin-5-amlne (confound 14) 
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This compound w&s prepared by following the procedure f Example 
18. but substituting t-butyl 4.(bromomethyl)-5-methoxy-llf-ben. 
2imidazole-l-carboxylat for t-butyl 4- (bromomethyl) -IH-benzimidazo- 
le-l-carboxylate. The product was crystallized from pentane; mp 46- 
49«C. Anal. Calcd. for Ci7H25N30: C, 71.04; H, 8.77; N, 14.62. 
Found: C, 70.80; H, 8.89; N, 14.80. 

The bulk of the product was converted to the dihydrochloride 

salt. 

fejiaffllP^e 29, 5,6-Dthydro.8.methoxy-K,N-dipropyl.4H.imldazo(4.5,l. 
iJ)quinolin-5-amine (confound 15) 
This compound was prepared by following the procedure of Example 
18. but substituting t-butyl 4-(bromomethyi)-6-methoxy-lff-bBn- 
zimidazole-l-carboxylate for t-butyl 4-(bromomethyl).lir-benzimida2o- 
le - 1 - carboxylate . 

15 ExfflBpXg Z9 . . . 5,6-Dihydro-9-methoxy-N,N.dipropyl-4ff-imida2o(4,5,l. 
iJ)quinolin-5-amine (compound 16) 
This compound was prepared by following the procedure of Exaniple 
18, but substituting t-butyl 4-(bromomethyl)-7.methoxy-W-ben- 
zimidazole-l-carboxylate for t-butyl 4-(bromomethyl)-Ur-benzimida2o- 
20 le-l-carbo^late. 

EsWffP?^? ?Q, 5, 6-Dihydro-7-methoxy-H,N-dimethyl-4ir-imida2o(4.5,l. 
IJ)quinolln-5-aoine (eoaqpound 17) 
This compound was prepared by following tJie procedure of Example 
18, but substituting t-butyl 4-(broaomethyl)-5-methoxy-lH.benzimidaz- 
25 ole-l-carbojqrlate for t-butyl 4-(bromomethyl)-lH-benzimidazole-l- 
carbojqrlate and diethyl (dimethylamino)malonate for diethyl (dipropy- 
lamino)nalonate . 

ft^mpU 31 . 7-Chloro-5,6-dihydro-N,N-dipropyl-4J?-imidazo(4,5,l. 
lJ)qulnoliii-5-amine (confound 18) 
This compound was prepared by following the procedure of Example 
18. but substituting t-butyl 5-chloro-4.(bronomethyl).Ur.benzimldazo- 
le-l-carboxylate for t-butyl 4.(bromomethyl)-lff-benzinida2ole-l. 
carboi^late . 

g?^affpl^ 32 . 5 - (Dipropylamlno ) - 5 , 6 -dlhydro-4H.imidazo(4,5 , 1- 
^•5 lJ)quinolln-7-ol (compound 19) 

5,6-Dihydro-7-methoxy-N,N-dipr pyl-4ir-imldazo(4.5.1-I J)quinolin- 
5-anine (1.0 g) was heated at 130'C in 48% hydrobromic acid f r 2 
hours. Th solution was c led and was then evaporated under reduced 
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pressur . The solid thus obtained was crystallized fr m methanol :- 
ether; mp 270' C. 

B?^aipp).e 3?, 5 , 6-Dihydro.5- (dipropylamino)-4if-iiDida2o(4.5.1- 
ij)quinolin-8-ol (compound 20) 
5 This compound was prepared by following the procedure of Example 

32 , but substituting 5 , 6-dihydro- 8-metho3cy-N , N-dipropyl-4^- imida- 
zo (4 , 5 , 1- ij) quinolin- 5 - amine for 5,6- dihydro- 7 -methoxy-N , N-dipropyl- 
4H*imidazo(4,5,l-I J)quinolin-5«amine. 

Example 34. 5 , 6 - Dihydro - 5 • (dipropy lamino) -4J-imidazo (4.5,1- 

10 ij) quinolin- 9 -ol (compound 21) * 

This compound was prepared by following the procedure of Example 
32 , but substituting 5 , 6-dihydro-9-methoxy-N,N-dipropyl-4^^-imida- 
zo(4 , 5,l-iJ)quinolin-5-amine for 5,6-dihydro-7-metho:qr-N,N-dipropyl- 
4ff - imidazo (4 , 5 , 1 - i j ) quinolin- 5 - amine . 

15 Example 35. . N- (3-quinolyl)formamide (compound XXV) 

A solution of acetic formic anhydride was prepared by slowly 
adding 95-97% formic acid (20.80 g, 17.05 mL, 0.45 mol) to acetic 
anhydride (40.84 g, 37.7 mL, 0.40 mol) at 0*C. The solution was 
stirred at room temperature for 2 hours , then added to a stirred 

20 solution of 3-aminoquinoline (28.84 g, 0.20 mol) in dry tetrahydrofu- 
ran (300 mL) . After 15 minutes, the solution was evaporated, 
methanol (50 mL) was added, and the solution stirred for an addition- 
al 30 minutes. The solution was then evaporated under reduced 
pressure and the residual oil was triturated with ether. The 

25 resxxlting white solid was filtered to give 28.7 g (84%) of product, 
mp 157-160'C. Anal. Calcd. for C10H8N2O: c; 69.75; H, 4.68; N, 
16.27. Found: C, 69.45; H, 4.78; N, 16.31. 

Example 36. N- (1-Formyl-l , 2 , 3 , 4- tetrahydro-3-quinolyl)formamide 
(coiq>ound XXVI) 

30 A mixture of N-(3-quinolyl)formamide (30.0 g, 0.175 mol), 

• platinum oxide (2.0 g) and acetic acid (300 mL) was hydrogenated 
(50 lb. initial H2 pressure) until 2 equivalents of H2 were consumed 
(reaction time 3 hours). The mixture was filtered through celite and 
the acetic acid removed under reduced pressure. It was dissolved in 

35 ethyl acetate and washed with KaOH solution and wat r. Evaporation 
of the ethyl acetate gave 29.4 g of crude material. This was 
dissolved in 200 mL THF and ac tic formic anhydride (prepared from 
formic acid (27.2 g, 0.59 m 1) and acetic anhydride (53.5 g, 
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0.52 mol) was added at O'C. After 15 minutes, the solution was 
allowed to warm to room temperature, and after an additional 15 
minutes, methanol (60 mL) was added. The s lution was evaporated and 
the resulting oil was partitioned between ethyl acetate and 4N sodium 
hydroxide solution. The sodium hydroxide solution was repeatedly 
extracted with ethyl acetate. The combined ethyl acetate was 
evaporated, and the crude product was purified by chromatography on 
silica gel using 2.5% methanol :chlorofon« as eluant to give 22.55 g 
(69%) of product. An analytical saa^le was crystallized from 
methanol:ether (1:3); mp 125-128-C. Anal. Calcd. for CnHijNjDg: C. 
64.69; H. 5.92; N. 13.72. Found: C. 64.60; H. 5.97; H. 13.66. 
ExantpU 37 . N- (l-Foniryl-6-bromo-l , 2 . 3 ,4.tetrahydro.3-quinolyl)f or- 
mamide (compound XXVII) 
Bromine (10.2 g. 0.064 mol) was added to a stirred solution of 
N-(l.formyl-l,2.3.4-tetrahydro-3-quinolyl)formamide (14.0 g. 0.065 
mol) in acetic acid (70 mL) containing anhydrous sodium acetate (10.2 
g. 0.12 mol). The solution-was stirred for 30 minutes and water (500 
aL) was added. The precipitate was filtered off and air dried to 
give 15.8 g (86%) of N-(l-formyl.6-broBo-1.2.3.4-tetrahydro-3- 
quinolyDformamide. mp 174-178-C. A sample was recrystallized from 
ethanol for analysis; 178 - 181* C. 

^^^^ ^-*"'»°-1.2.3.4-tetrahydro.8.nitro.3.quinolitMffline 

(compound XXIX) 

A mixture of N-(l-formyl-6-bromo-1.2.3.4-tetrahydro-3-quinolyl). 
formamlde (12.8 g, 45.2 mmol) and sodium nitrate (12.8 g. 150 mmol) 
in trlfluoracetlc acid (100 mL) was stirred at room temperature for 
18 hours. The bulk of the solvent was removed under reduced pressure 
and the residue was partitioned between ethyl acetate and water. The 
ethyl acetate was washed with sodium hydroxide and water, and the 
ethyl acetate was removed to give 14.2 g of N-d-fonryl-e-bromo- 
1.2.3.4.tetrahydro-8-nitro-3-qulnolyl)fori»amlde (compound XXVIII) as 
a solid. This was dissolved In ethanollc hydrogen chloride (100 mL 
of 4.0 N). the mixture was refluxed for 1 hour, ether (200 aL) was 
added, and the precipitate was filtered off. washed with ether and 
dried to give 12.8 g (82%) of 6.bromo-1.2.3.4-tetrahydto-8-nltro-3- 
qulnollnamlne dihydrochloride. mp >300'C. 

5.6-Dlliydro.4;r-i«ida2 (4,5.l.iJ)quln Un-S-amlne 
dihydrochloride (compound 22) 
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A mixtur of 6.broino-l,2,3.4"tetra-8-nitrohydro-3-quinoliTiamine 
dihydrochloride (10.69* g, 0.03i mol) , and 10% palladium on carbon 
(1.0 g) in absolute ethanol (175 mL) was hydrogenated (50 lb initial 
H2 pressure) until the H2 uptake had ceased (reaction time 
5 1.5 hours). The mixture was filtered throu^ celite and the solvent 
removed under reduced pressure. The residual foam was partitioned 
between ethyl acetate and 1 N soditim hydroxide solution. Evaporation 
of the ethyl acetate gave 5.41 g of 3,8-diamino-l,2,3,4-tetrahydro. 
quinoline (compound XXX) as a brown oil. 

10 This oil was dissolved in formic acid -(60 mL) and stirred at 

55 •€ for 5 hours. The formic acid was then removed under hi^ 
vacuum. The resulting oil was partitioned between ethyl acetate 
(400 mL) and 4 N sodium hydroxide (60 mL). The aqueous phase was 
extracted 5 times with ethyl acetate and the combined ethyl acetate 

15 extracts were washed with water (2 x 25 mL). The ethyl acetate was 
evaporated to give 5.5 g of material, a mixture of the desired 
product (80%) and its N-fomryl derivative (20%). The crude product 
was dissolved in methanolic HCl (150 mL) to hydrolyze the M-fomyl 
compo\md. After 1.5 hours at room temperature, the precipitate which 

20 formed was filtered and washed with methanol: ether (1:3) to give 
6.33 g (82%) of 5,6-dihydro-4Jr:imidazo(4,5,l.ij)quinolin.5-amine 
dihydrochloride. mp >300*C. Anal. Calcd. for CioHiiN3-2HCl: C, 
48.80; H, 5.32; CI, 28.81; N, 17.07. Found: C, 48.68; H, 5.44; CI, 
28.60; N. 16.92. 

25 fempl? 40. 5,6-Dihydro-N-propyl-4ir-imida2o(4,5,l-iJ)quinoline-5- 

wmlTte (compound 23) 
Propionaldelqrde (11.0 g, 0.19 mol) and sodium cyanoborohydride 
(0.85 g, 0.014 mol) were added at O'C to a stirred solution of 5,6- 
dihydro.4H-imida2o(4,5,l-iJ)quinolin-5-amine dihydrochloride (3,0 g, 
30 0.012 mol) in methanol (250 mL) . After 20 minutes, methanolic 
ammonia (10 mL) was added and the solution was concentrated to an oil 
and partitioned between ethyl acetate and sodium hydroxide solution. 
The ethyl acetate phase was washed with water, evaporated, dissolved 
in chloroform and chromatographed on silica gel using 5% methanol :- 
35 chloroform as eluant to get, as the first product eluted from the 
column, 0.9 g (32%) f 5,6-dihydr -N,N-dipropyl-4ir.imidazo(4,5,l. 
lJ)quiiioline-5-amlne. 

Continued elution f th column gave 1.65 g (65%) of th 
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m nopropylamitie derivative. This was dissolved in methanol and 
ethereal HCl and ether added. The precipitate was filtered ff and 
recrystallized twice from methanol: ether to give 1.32 g of 5,6- 
dihydro -N-propyl - UH- imidazo (4 , 5 . 1 - i j ) qiainoline - 5 - amine sesquihydro - 
chloride, mp 294-297"C (dec). Anal. Calcd. for Ci3Hi7N3-1.5HCl: C, 
57.83; H. 6.91; CI, 19.70; N, 15.56. Found: C. 57.84; H, 7.04; CI, 
19.46; N, 15,26, 

.Example i^l, 5 , 6 - Dihy dr o - 8 -me thyl -N , N - dip ropyl -4^- imidazo (4,5,1- 
iJ)q\iinolin-5-anine (Compomd 24) 
This compound was prepared by following the procedure of Example 
40, but substituting 5,6.dihydro.8-methyl-4Jy-imida2o(4,5,l-iJ)quinol. 
in-5-amine dihydrochloride for 5 . 6-dihydro-4jy.imidazo(4, 5 , l-ij)quino- 
lin-5-amine dihydrochloride. The compound was crystallized from 
hexane; mp 91.94'C. Anal. Calcd, for C17H25N3O: C, 75.23; H, 9.28; 
15 N, 15.48. Found: C, 75.08; H, 8.88; N, 15.67. 

Example 4?, 5 , 6-Dihydro-2-methyl-K,N-dipropyl.4^.imidazo(4,5,l- 
iJ)quinolin-5-amine (Compound 25) 
t-Butyl ( 8 - amino -1,2,3,4- tetrahydro - 3 - quinolyl ) carbamate (2 . 72 
g) was treated with acetic anhydride (1.16 g) in THF (150 mL) for 2.5 
20 hours. The reaction was evaporated and the crude product was 
dissolved in methanolic hydrogen chloride. After 5 hours, the 
solvent was removed to give 3.1 g of 5,6-dihydro-2-methyl.4ff-im. 
, idazo(4,5,l.IJ)quinolin-5-amine dihydrochloride. 

This was converted to 5,6.dihydro-2-methyl-N,N-dipropyl-4H-im- 
25 idazo(4,5,l-iJ)quinolin-5-amine using the procedure of Example 40, 
The product was converted to the dihydrochloride salt, mp 202 - 205 ''C. 
Anal. Calcd. for Ci3Hi7N3-2HCl: C, 59.28; H, 7.91; CI 20.59; N, 
12.20. Found: C, 58.51; H, 8.02; CI, 21.90; N. 11.41. 
ETtWBPl^ 43, t-Butyl <6-bromo-l,2,3,4-tetral^dro.8-nitro.3-quinol- 
^0 inyl) carbamate (compound 2XXI) 

A mixture of 6.bromo.l,2,3,4-tetrahydro.8-nitro-3-quinolinamine 
(3.45 g, 0,01 mol), di t-butyl dicarbonate (3.0 g, 0.014 mpl) and 
triethylamine (2.0 g, 0.02 mol) in DMF (50 mL) was stirred at room 
temperature for 1 hour. Water (7 mL) was slowly added to the stirred 
35 solution. The precipitate was filtered off and washed with water and 
air dried to give 3.7 g f bright orange solid, mp 193-195' C. Anal. 
Calcd. for Ci4Hi8BrN304: C, 45.17; H, 4,87; Br, 21.47; N, 11.29. 
Found: C, 45.25; H, 4.97; Br. 21.34; N, 11.38. 
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ExaroJ-e 44, t-Butyl (l,2,5,6-tetrahydro-2-oxo-4^-imidazo(4.5,l. 

iJ)quinblin-5-yl)carbamate (c mpound XXXIII) 
f^y^ A, t -butyl ( 8 - amino -1,2,3,4- te trahydro - 3 - quinolinyl ) carbamate 
A mixture of t-butyl (6.brom6.1,2,3,4-tetrahydro-8.nitro-3. 
quinolinyl) -carbamate (3.72 g, 0.01 mol) , absolute ethanol (150 mL) 
and 10% palladium on carbon (0.60 g) was hydrogenated (50 lb hydrogen 
pressure) for 18 hours. The mixture was filtered through celite and 
the solvent removed. The residual foam was partitioned between ethyl 
acetate and 1 N sodium hydroxide, and the ethyl acetate phase was 
evaporated under reduced pressure to give 2.72 g of t-butyl (8-amino. 
l,2,3,4-tetrahydro-3-quinolyl)carbamate (compound XXXII) as an oil. 
i^TX- 8, t - Butyl (1,2,5,6- te trahydro - 2 - oxo - 4H- imidazo (4 , 5 , 1 - ij) qu- 
inolin-5-yl)carbamate (compound XXXIII) 
t-Butyl .<8-amino-l , 2 , 3 , 4- te trahydro- 3 -quinolyl) carbamate (2 . 70 
15 g) was dissolved in THF (100 mL) and stirred while a solution of 
phosgene in THF (20.7 mL of 0.40 H. 0,093 mol) was added. After 5 
minutes, triethylamine (2.08 g, 0.020 mol) was added and the solution 
stirred for an additional 10 minutes. The THF was removed under 
reduced pressure and the material was partitioned between chloroform 
20 (250 mL) and water (20 mL) . The chloroform was washed with 4N sodium 
hydroxide (5 mL) and evaporated. The crude material was coxnbined 
with that of an earlier reaction (0.002 mol scale) and purified by 
chromatography on silica gel in 1% methanol: chloroform to give 2.28 g 
of product. Crystallization from methanol: ether (1:1) gave 1.60 g 
(54%) white solid, mp 235.36*C. Anal. Calcd. for C15H19N3O3: c, 
62,26; H. 6.62; N, 14.52. Found: C, 61.65; H, 6.94; N, 14.23. 
E?^affiPle 45^ 5 - Amino -5,6- dihydro - 4H- imidazo (4 , 5 , 1 - 1 J ) quinolin- 
2(lir)-one (compound 26) 

t-Butyl (l,2.5,6.tetrahydro.2.oxo.4jr-imidazo(4.5,l-lj)quinolin- 
5-yl)carbamate (1.65 g, 0.0057 mol) was dissolved in methanolic HCl 
(85 mL) and stirred at room tei!q>erature for 1 hour. The solvent was 
removed under reduced pressure to give 1.29 g of crude product. An 
analytical sample was recrystallized from methanol and ether to give 
a pink solid, mp >300*C. Anal. Calcd. for CioHiiN30-HCl'l/2H20: C, 
51.58; H, 5.58; CI. 15.11; N. 17.90. Found: C. 51.04; H, 5.47; CI, 
15.10; », 17.86. 

E^Wapl^ 4$, 5.(Dimethylamino).5,6-dihydr -4H-imida2 (4.5,1- 
ij) quinolin- 2 (UT) -one hydrochl ride (compound 27) 
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5.Aiiiiiio-5.6-dihydro-41f.linldaz (4.5,l-lJ)qulnolin-2(lJf)- ne (0.73 

g, 3.2 nmol) was diss Ived in IN sodium hydroxide solution (3.2 mL). 

To this was added abs lute ethanol (100 mL) , 37% f nnaldehyde 

solution (1.3 mL). 10% palladium on carbon (0.65 g), and the mixture 

5 was hydrogenated (50 lb. initial H2 pressure) until H2 uptake ceased 

(reaction time 5 hours) . The mixture was filtered through celite and 

the solvent removed under reduced pressure to yield a clear oil. The 

crude material was combined with that of a previous reaction (2.5 

mol). dissolved in chloroform and gravity filtered to remove 

paraformaldehyde. The compound was purified by chromatographing on 

silica gel in 10% methanol : chloroform to give 0.88 g (71%) of 5- 

(diaethylamino) -5 , 6-dihydro-4J.imidazo(4. 5 , l-lJ)quinolin-2(lir) -one an 
oil. - - ... 

The bulk of the product was converted to the hydrochloride salt, 
mp 220-223-C. Anal. Calcd. for Ci2Hi5N30-HCl.l/2H2O: C, 54.85; h] 
6.52; d. 13.49; N. 15.99. Found: C. 54.97; H, 6.33; d. 13.08; N 
15.55. 

ET^Bmple 47 , 5- (Propylamine) - 5 , 6- dihydro-41f.lmidazo(4, 5, l.lj)qui.* 
nolin-2(lH)-one (compound 28) 
Sodium cyanoborohydrlde (0.17 g) was added in small portions 
over a 5-hour period to a stirred solution of 1.90 g (8.4 mmol) 5- 
amlno.5,6-dihydro.4F-imldteo(4,5,l-lJ)quliiolin-2(Ur).one. 0.85 mL 
sodium methoxlde and 1.5 g propionaldahyde In methanol- (175 mL). 
Hethanollc ammonia solution was added, and after 30 minutes, the 
solvent was evaporated. The residual oil was partitioned between 
ethyl acetate and water and the crude product obtained by evaporating 
the ethyl acetate was dissolved in chloroform and chromatographed on 
silica gel elutlng with 2.5% methanol : chloroform to give 1.24 g (64% 

yield) of 5.6-dlhydro-5-(propylamlno).4i?-lmida2o(4.5.1-lf)qulnolln- 
30 2(U0.one. 

The bulk of the product was converted to the hydrochloride salt, 
mp >300-C from methanol: ether. Anal. Calcd. for CiaHiyNaO-HCl: C. 
58.31; H. 6.77; CI. 13.24; H, 15.69. Found: C, 58.16; H. 6.92- Cl' 
13.17; N, 15.18. 

35 &tWPle 5-(Dipropylamino)-5.6-dlhydro.4jr-lmidazo(4.5.1. 

ij)quinolin-2(lff)-one (compound 29) 
Propionaldahyde (12.7 g. 0.21 mol) and s dium cyanobor hydride 
(2.22 g. 0.035 mol) were added at O'C to a stirred s lutlon of 5- 
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aiiiino-5,6-dihydro-4ff-imida2 (4,5,l-ij)qiiinolin-2(lH) ^one (2.70 g, 

0.012 mol) and sodixim methoxide (1 mL f 3.8 M) in methanol (250 mL) . 
The solution was allowed to warm to room temperature and, after 1 
hour, methanolic ammonia (10 mL) was added. The solution was stirred 
5 an additional 30 minutes and the solvent removed under reduced 
pressure. The mixture was dissolved in EtOAc (500 mL), washed with 
4N NaOH (15 mL) and H2O (2 x 10 mL) and evaporated. The crude 
product was dissolved in chloroformrmethanol (2:1) and chromato- 
graphed on silica gel eluting with chloroform. The solid obtained 
10 was triturated with ether :hexane (1:1, 40 mL) and filtered to give 
2.12 g (65%) of product, mp 155-157*C. The analytical sample was 
recrystallized from ethyl acetate :hexane; mp 155-158*C. Anal. Calcd. 
for C3^6H23N30: C, 70.29; H, 8.48; N, 15.37. Found: C, 70.36; H, 
8.78; N, 15.30. 

15 The bulk of the product was converted to the hydrochloride salt, 

mp 221.224*C (dec). Anal. Calcd. for Ci5H23N30'HCl: C, 62.02; H, 
7.81; CI. 11.44; N, 13.56. Found: C, 61.88; H, 7.79; CI. 11.50; N, 
13.48. 

Example 49. ( - ) 5 - (Dipropylamino) -5 , 6-dihydro-4ir-imida2o(4 .5,1- 

20 ij)quinolin-2(;j)-one ((-) compound 29) 

fWt A. (+) and (-) t-Butoxycarbonyl N-(l-(l,2,5 ,6-tetrahydro.2- 
oxo-4H-imidazo(4 , 5 , l-iJ)quinolin-5-yl) -L-phei^lalaninamide 
A mixture of t-butoxycarbonyl-L-phcnylalanine (2.9 g, 11 mmol) , 
5-amino-5,6-dihydro-4H.imidazo(4,5.1-lJ)quinolin-2(lir)-one hydro- 

25 chloride (2.25 g, 10 mmol). l-hydroxybenzotriazole (1.65 g, 11 mmol), 
triethylamine (1.1 g, 11 mmol) and dicyclohexylcarbodiimide (3.09 g, 
15 mnol) in dimethylformamide (50 mL) was stined at room temperature 
for 2 hours. The solution was filtered to remove dicydohea^lurea. 
evaporated, and chromatographed to give, as the first product eluted 

30 from the column, 1.8 g of (+) t-butoxycarbonyl N-(l,2,5,6-t:etrahydro- 
2-oxo-4J-imida2o(4,5,l-IJ)quinolin-5-yl) -L-phenylalaninamide . This 
was crystallized from methanol; mp 215-217*C; ia)i^^^^ +26*. Anal. 
Calcd. for C24H28N4O4: C, 66.03; H, 6.47; N, 12.84. Found: C, 
66.01; H. 6.54; N. 13.01. 

35 Continued elution of the column gave 1.9 g of (-) t-butoxycar- 

bonyl N-(l,2,5,6-tetrahydro-2-oxo-4Jr-imida2o(4,5,l-lJ)quinolinr5- 
yl) -L^phexxylalaninamide . 

VnX g. (-) 5-amino-5,6-dihydro.4F-imidazo(4,5,l-lJ)quinolin-2(li0- 
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(-) t-Butoxycarbonyl N-(1.2.5,6-tetrahydro-2-oxo-4ir-iaiidazo- 
(4,5,l-iJ)quinolin-5-yl).L-pheTiylalaninainide (1.8 g) was stirred in 
ethanolic hydrogen chloride (50 nL of 4.0 N) for 1 hour. The solvent 
was removed and the residual oil was partitioned between chloroform 
and sodium hydroxide solution. Evaporation of the chloroform gave 

I. 4 g of (-) H-(l,2.5,6-tetrahydro-2-oxo-4ff-imidazo(4,5,l-iJ)quinol- 
in-S-yDphenylalaninamide. This was dissolved in acetonitrile:THF 
(30 dL of 1:1) and phenyl isothiocyanate (675 mg, 5 mmol) was added. 
After 1 hour, the solvents were removed and the residual oil was 
chronatographed on silica gel using chloroform as the initial eluant. 
Elutlon of tiie column with 5% methanol: chloroform gave 1.8 g of (.) 
N- ( (phenylamino) thiocarbonyl) -N- (1 . 2 , 5 , 6 - tetrahydro-2-oxo-4J^-ia- 
ida2o(4,5,l-iJ)quinolin-5-yl)phenylalaninamide. This was dissolved 

15 in trifluoroacetic acid (25 nL) . After 1 hour the solvent was 
removed and the residue was dissolved in methanol (5 inL) . Ether (50 
mL) was added, the solution was cooled to -10*C, and the precipitate 
was filtered off. washed with ether, and air dried to give 1.2 g of 
(-) 5-amino-5,6-dlhydro-4jr-imidazo(4.5.1-lJ)quinolin-2(Uf).one 

20 trifluoroacetate. mp 247-C (dec). {a)J»^ .18«. Anal. Calcd. for 
Cl0HllN30-C2HF302: C. 47.53; H, 3.99; F, 18.80; N, 13.97. Found: 
C, 47.31; H, 4.26; F, 17.37; K, 13.48. 

^' 5-(Dipropylaniino)-5,6-dilqrdro-4ff-iiBidazo(4,5,l.iJ)qu- 
inolin-2(lff)-one 

This was prepared following the procedure of Example 47, but 
using (-) 5.amino-5.6-dihydro-4ff-imida2o(4.5.1.1J)quinolin.2(lJr)-one 
trifluoroacetate in place of 5-amino-5,6-dihydro-4/r-imidazo(4,5.1. 
lJ)quinolln-2(lir)-one. The hydrochloride salt of the product 
crystallized from methanol: ether as a hemihydrate (2.89% water 
content) with an indefinite melting point; <a)i)**eOH .ig.s*. ^j^^ , 
Calcd. for.Ci6H23M30-HCl-l/2H20: C. 62.02; H, 7.81; N, 13.56; CI. 

II. 44. Found: C, 61.88; H. 7.79; H. 13.48; CI. 11.50. The compound 
was also converted to the hydrobromide salt which was obtained as a 
monohydrate. mp 190-192»C from methanol/ether . 

35 Riffl^TPXe ?Q, (+) 5-(Dipropylamino)-5,6-dihydro-4ff-imidazo(4,5,l. 
IJ)quinolin-2(l^)- ne hydrochloride 
This was prepared from (+) t-butoxycarb nyl N.(l,2,5,6-tetrahyd- 
ro.2-oxo-4Jr.imidazo(4.5 .l.IJ)quinolin-5-yl).L.phenylalaninamide using 
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the procedures described in Exantple 49, parts B and C. The 
hydrochloride salt of the product crystallized from methanol: ether as 
a hydrate (0,99% water content) with an indefinite melting point; 
(o)d*^®°^ +16. 5V Anal. Calcd. for Ci6H23N30-HCl- I/4H2O: C, 61.13; 
5 H, 8.01; CI, 11.28; N, 13.37. Found: C, 61.17; H, 8.08; CI, 11.12; 
N, 13.35. 

Example 51. 5-(Dlpropyl amino ) - 5 , 6 - dlhy dr o - 1 - me thy 1 - 4H- imidazo - 
(4,5,l-lJ)quinolln-2(ljr)-one (compound 30) 
Potassium hydride (0.28 g of a 35% by vt. mineral oil disper- 

10 slon, washed with ether to remove oil, 2.7 mmoi) in dry THF was added 
to a stirred solution of 5-(dlpropylamlno)-5,6-dlhydro-4H-imldazo- 
(4.5.1-iJ)quinolin-2(lH)-one (0.60 g, 2.2 mmol) in dry THF (25 mL). 
Methyl iodide (0.31 g, 2.2 mmol) in dry THF was then added. After 
stirring at room temperature for 18 hours, methanol was slowly added 

15 to the solution. The solvent was then removed under reduced pressure 
and the material dissolved in methanol: chloroform (1:1) and chromato- 
graphed on silica gel using chloroform as eluant to give 0.50 g (79% 
yield) of a yellow solid. The product was recrystalllzed twice from 
hexane to give 0.28 g (44%) of 5-(dlpropylamino)-5,6-dlhydro-l- 

20 methyl-4J7-imidazo(4,5.1-iJ)quinolln-2(lF)-one. vp 83-85*C. Anal. 
Calcd. for CX7H25N3O: C. 71.04; H, 8.77; N, 14,62. Found: C, 
71.25; H, 8.91; N, 14.74, 

FflfFTi? ??. 5- (Dlmethylamino)-5,6-dihydro-l-methyl-4ir-imldazo- 
(4,5,l-iJ)quinolin-2(lff)-one (compound 31) 
25 This compound was prepared by following the procedure of Example 

51, but substituting 5-(dlmethylamino)-5,6-dihydro-4ff-i]fiidazo(4,5,l- 
IJ) quinolin- 2 (Ur) -one for 5-(dlpropylamino)-5,6-dlhydro-4Jff-im- 
idazo(4, 5 . l-lJ)quinolin.2 (IF) -one . 

The product was converted to the hydrochloride salt which was 
, 30 crystallized from methanol: ether; 268-271*0. Anal. Calcd. for 
Cl3^17*'30'HCl: C, 58.31; H, 6.77; CI, 13.24; H, 15.69. Found: C, 
58.40; H, 6.92; CI. 13.05; N. 15.33. 

Example 53. 5 - ( Dime thy lamino ) - 5 , 6 - dihydro - 8 -me thy 1 -4H- imidazo - 
(4.5,l-lJ)quinolln-2(lF)-one (compound 32) 
35 This compound was prepared by f llowlng the pr cedure of Example 

46, but Bubstltnitlng 5-amln -5,6-dlhydro-6-methyl-4H-lmidaz (4,5,1- 
IJ)qulnolln-2(Ur)-one for 5-amino-5,6*dlhydr -4H-lmidaz (4,5,1- 
lJ)qulnolin.2(lE)-one. 
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The product was converted t the hydrochloride salt vhich was 
crystallized from methanol : ether ; mp 281-284'C. Anal, Calcd. for 
CiaHiyNjO-HCl: C. 58.31; H, 6.77; CI, 13.24; N, 15.69. Pound: C. 
58.00; H, 7.03; CI. 12.94; N, 15.44. 

5 ,EHainp;e ?4. 6"Bromo-l , 2 , 3 , 4- tetrahydro-8 -nitro.N,N-dipropyl.3- 
quinollnamine (compovind XXXla) 
A mixture of 6-broiDO-l,2,3,4-tetrahydro-8-nitro-3-quinolinaniine 
dihydrochloride (11.5 g, 0.033 mol), lodopropane (21 g. 0.12 mol) and 
anhydrous sodium carbonate (20 g, 0.19 mol) in dimethylformamide (100 
10 mL) was stirred at lOO'C for 5 hours. The solution was then evapo- 
rated, partitioned between ethyl acetate and water, and tlie ethyl 
acetate was evaporated to give a red oil. This was chromatographed 
on silica gel to give 8.2 g of 6-bromo-1.2,3,4-tetrahydro-8-nitro- 

H, N-dipropyl-3-quinolinamine. The product was crystallized from 
15 ethyl acetate :hexane to give 7,6 g of product, mp 79-81'C. Anal. 

Calcd. for Ci5H22BrN302: C. 50.57; H, 6.23; Br, 22.43; N. 11.79. 
Found: C, 50.59; H, 6.27; Br, 22.53; N, 11.69. 

Continued elutlon of the column afforded 1.5 g of 6.broBo- 

I, 2,3,4-tetrahydro-8-nitro-N-propyl-3-quinolinamine as an oil. 

20 BsSBElS-SLi. 6-B""">-1.2,3,4.tetrahydro.N,N-dlmethyl-S-nitro-3. 
quinollnamine (co]q>ound SCXIb) 
A mixture of 6-brono-1.2.3,4-tetrahydro-8-nitro-3-quinolinamine 
(1.5 g, 5.5 mmol), 37% aqueo\is formaldehyde (1.8 mL) and formic acid 
(10 mL) was heated at 100* C for 1 hour. The solution was then evapo- 
25 rated, partitioned between ethyl acetate (200 mL) and 4 N sodium 
hydroxide solution (10 mL) , and the ethyl acetate was evaporated to 
give a red oil. This was chromatographed on silica gel to give 1.58 
g of 6-bromo-l,2,3,4.tetrahydro-lI,N.dimethyl-8.nitro.3-quinolinamine, 
The product was crystallized from et%l acetate :hexane: mp 88-91*C. 
30 Anal. Calcd. for CiiHi4BrN302 : C, 44.01; H, 4.70; Br. 26.62; N, 
14.00. Found: C, 44.04; H, 4.89; Br, 26.62; H, 13.97. 
ExawPle 5$ , 5 - (Dipropylamino ) - 5 , 6 - dihydro-Aif- imldazo (4 ,5,1- 
ij)quinolin-2(lff).thione (Compound 33) 

^^T^^ ft - 1.2,3, ^-Tetrahydro-N^ ,N3.dipropyl-3 , 8-quinolinediamine 
35 (compound XXXVb) 

A mixture of 6-brom -l,2,3,4-tetrahydro-8-nitro-N,N-dipr pyl.3. 
quinollnamine (2.7 g) and 10% palladium charcoal (0.5 g) in ethanol 
(150 mL) was hydrogenated f r 18 hours. The solution was filtered 
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and the ethanol evaporated to give 1.9 g of 1, 2,3,4 -tetrahydro-N^,N^ - 
dipropyl-3,8-quinolinediainiTie as an oil. 

faytp, 5- (Dipropylamino) -5 , 6-dihydro.4H- imidazo(4 , 5 , l-iJ)quinolin• 
2(W)-thione 

Di (2-pyridyl)tiiiocarbonate (1.6 g, 7.2 nmol) was added to a 
stirred solution of l,2.3,4-tetrahydro-N^,N^.dipropyl-3,8-quinoline- 
diamine (1.6 g, 6.7 nimol) in THF (50 nL). The solution was stirred 
for 1 hour, evaporated, and partitioned between chloroform and water. 
The chloroform phase was evaporated and chromatographed on silica gel 
\ising ethyl acetate :hexane (1:9) as the initial eluant to give 1.6 g 
of product. Crystallization from cyclohexane gave 1.3 g (67%) of 5- 
(dipropylamino ) - 5 , 6 - dihydr o - 4H - imidazo (4 , 5 , 1 • i J ) quinolin- 2 ( Ijy) - 
thione, mp 150-151*C. Anal. Calcd. for C16H23N3S: C, 66.39; H, 
8.01; N, 14.52; S, 11.08. Found: C, 66.50; H, 8.18; N, 14.56; S, 
15 11.02, 

Bnapple $7, 5,6-Dihydro.2-methylthio-N,N-dipropyl-4Jy-imidazo. 
(4,5,l-ij)quinolin-5-amine (compound 34) 
This compound was prepared using the procedure of Example 51, 
but substituting 5-(dipropylamino) -5,6- dihydro.4ir- imidazo (4,5,1 - 
20 ij ) quinolin- 2 (U) - thione for 5- (dipropylamino) -5 , 6-dihydro-4ff- 
imidazo(4,5,l-iJ)quinolin.2(lir).one. The product was crystallized 
from pentane; mp 49-52*C. Anal, Calcd. for C17H25N3S: C, 67.28; H. 
8.30; N, 13.85; S, 10.57. Found: C. 67.57; H, 8.27; N, 14.00; S, 
10.44. 

25 E?^fflffpU gg. 5,6- Dihy dro - , • dipr opyl - 4jr- imidazo (4 , 5 , 1-iJ ) qui- 
noline-2,5-diamine (compound 35) 
This compoxmd was prepared using the procedure of Exas^le 56 
part B, but substituting cyanogen bromide for di (2-pyridyl)tMocar- 
bonate. The product was purified by chromatography and tritutated 
30 with ether; mp 160-170*C. Anal. Calcd. for C15H24N4: C. 70.55; H, 
8.88; N, 20.57. Found: C, 68.96; H, 9.03; N, 20.57. 
E^affple 5 , 6 -Dihydro-N^-methyl-N^ -dipropy 1-4^- imidazo (4 ,5,1- 

iJ)q\iinoline-2,5-diamine (compotand 36) 
This coiiq>ound was prepared using the proced\ire of Example 51, 
35 but substituting 5,6-dil^dro-N5,N5.dipropyl-4H-imidazo(4.5,l.ij)qui- 
noline-2,5.diamine for 5-(dipr pylamino)-5,6-dihydro-4ff- imidazo- 
(^.5,l.iJ)quinolin-2(lH)-on . The product was separated by chr mato- 
graphy from the accompanying 5,6.dihydro-l.metiyl-N5,N5.dipropyl-4H- 



wo 90/15058 



PCT/US90/02621 



•39- 

imidazo (4 , 5 . 1 - ij ) quinoline -2,5- diamine . 

Example 60. 5- (Dipropylamino ) - 5 , 6 - dihydro-4H-imidazo{4 , 5 , 1- 
ij)quin lin-2-yl)cyanamide (compoxind 37) 
This compound was prepared xising the procedure of Example 56 
5 part B, but siibstituting diphenyl cyanocarbonimidate for di (2- 
pyridyl) thiocarbonate . 

E;?^app^c 61, 5 , 6 - Dihy dr o -N . N- dipr opyl - IH . 4H - thiadiazolo (4,3,2- 
IJ) quinoline- 5-amine 2,2-dioxide (compoxmd 38) 
This compound was prepared using the procedure of Example 56 
10 part B, but substituting sulf amide for di ( 2 -pyridyl) thiocarbonate 
and carrying the reaction out at 150 ""C in absence of solvent. 
Example 62, 1,2,6,7- Te tr ahydr o - 6 - ( dipr opylamino ) - 3H , 5if-pyrido- 
(l,2,3-de)quinoxalin-3-one (compound 39) 
This compound was prepared using the procedure of Example 56, 
15 but substituting ethyl bromoacetate for di (2 -pyridyl) thiocarbonate 
^ and carrying the reaction out at the reflux temperature. The crude 
product was chromatographed to give, as the major product and first 
compound eluted from the column, 1, 2,6,7 -tetrahydro-6- (dipropylamin- 
o)-3/r,5H-pyrido(l,2,3-de)quinoxalin-3-one. The product was crystall- 
20 ized from ethyl acetate rhexane; mp 97-99'C. Anal. Calcd. for 
C17H25N3O: C, 71.04; H, 8.77; N, 14.62. Found: C, 71.20; H, 8.90; 
N. 14.85. 

Continued elution of the column gave a small amount of 1,2,6,7- 
tetrahydro-6- (dipropylamino) -3^, 5J?-pyrido (1 , 2 . 3-de)quinoxalin-2-one . 
25 B^^ample 6?, 1,2,6,7 -Tetrahydro-6 - (dipr opylamino) - 3if , S^-pyrido- 

(l,2,3-de)quinoxalin-2-one (compound 40) 
This compoxmd was prepared using the procedure of Example 56, 
but substituting chloroacetic anhydride for di (2-pyridyl)thio- 
carbonate. The initially formed N®-(chloroacetyl) -1,2 ,3 ,4-tetra- 
30 hydro-N^,N^-dipropyl-3,8-quinolinediamine was heated at 150*C in DMF 
to effect cyclization to l,2,6,7-tetrahydro-6- (dipropylamino) -3^^,5J^- 
pyrido(l,2,3-de)quinoxalin^2-one which was thereby obtained as the 
hydrochloride salt which was crystallized from methanol: ether; mp 
250-255*0 (dec). Anal. Calcd. for Ci7H25N30-HCl: C, 63.04; H, 8.09; 
35 CI, 10.95; N, 12.98. Found: C, 62.39; H, 8.34; CI, 10.85; N, 12.84. 
B?^pmpJ.e 64 , 6 , 7 - D ihy dr o - 6 - ( dipropylamino) - 3ff . 5/r- pyr ido ( 1 , 2 , 3 - de ) - 
qtiinoxalin-3- ne (compound 41} 
This compound was prepared using the procedur of Exampl 56, 
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but substituting butyl glyoxylate for di (2-pyridyl) thiocarbonate and 
carrying the reacti n out at the reflux temperature. 

The bulk of the product was converted to the p-toluenesulfonate 
salt, mp 188-190' C from methanol: ether. 
5 fi?c^].e 6?, 6 , 7 -Dihydro-6. (dipropylamino) -IH, 5^-pyrido(l , 2 , 3-de) - 
quinoxalin*2,3-dione (compound 42) 
This compoimd was prepared using the procedure of Example 56, 
but substituting ethyl oxalyl chloride ' for di (2-pyridyl)thio- 
carbonate and carrying the reaction out at the reflxix temperature. 
10 The prodiict was crystallized from ethyl acetate rhexane; mp 166-168*C. 
Anal. Calcd. for C17H23N3O2: C, 67.75; H, 7.69; N, 13.94. Found: 
C, 67.66; H, 7.96; N. 13.80. 

The bulk of the product was converted to the hydrochloride salt 
which was crystallized from methanol : ether ; mp 250-255*C (dec). 
15 E^fflpple 5- (Dimethylamino)-5,6.dihydro-4«-imidazo(4,5,l- 

lJ)quinolin-2(lF).thione (compoxind 43) 
fay^ A, 1,2.3 , 4.Tetrahydro-N3 -dimethyl- 3 , 8 -quino line diamine 
(compound XXXVb) 

A mixture of 6-bromo-l,2, 3.4-tetrahydro-8-nitro.N,N-dimethyl-3- 
20 quinolinamine (1.15 g, 3.8 xnmol) and 10% palladium charcoal (0.5 g) 
in ethanol (150 nL) was hydrogenated for 18 hours. The solution was 
filtered and the ethanol evaporated to give 0.73 g of 1,2,3,4- 
tetrahydro-N^.N^-dimethyl-S.B-quinolinediamine as an oil. 
Eftyt Bi. 5- (Dimethylamino) -5 , 6.dihydro-4H. imidazo(4 , 5 , l-iJ)quinolin- 
25 2(lff).thione 

Di (2-pyridyl)thiocarbonate (0,92 g, 4.0 mmol) was added to a 
stirred solution of l,2,3,4-tetrahydro-N^,N3.dimethyl.3.8-quinoline. 
diamine (0.73 g, 3.8 mmol) in THF (50 mL). The solution was stirred 
for 1 hour, evaporated, and partitioned between chloroform and water. 
30 The chloroform phase was evaporated and chromatographed on silica gel 
using ethyl acetate :hexane (1:9) as the initial eluant to give 0.68 g 
of product. Crystallization from cydohexane gave 0.60 g of 5- 
( dime thy lamino) -5,6- dihydro -4ir- imidazo (4 . 5 , 1 - 1 J ) quinolin- 2 (liT) - 
thione, mp 203-205^C. Anal. Calcd. for C12H15N3S: C, 61.77; H. 
35 6.48; N. 18.01; S, 13.74. Found: C, 61.77; H, 6.53; N, 17.73; S. 

El^aigpJ.e ^7, Alternate synth sis of 1.2,3,4-Tetrahydro-N3,N^. 

dimethyl-3,8-quinolinediamine (compound XXX^Jb) 
^art A, Diethyl (fonnylamino) ((2-nitrophexiyl)methyl)pr panedioate 
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Diethyl (fornylamin )malonate (20,3 g, 0.1 mol) was' added to a 

stirred solution of sodium ethoxide (250 mL of 0.4 M). 2-Nitroben2yl 

chl rid (17.2 g, 0.1 m 1) was added, the mixture was r fluxed f r 2 

hours and the solvent was then removed under reduced pressure. The 

5 material was partitioned between ethyl acetate and water, the ethyl 

acetate was separated and evaporated to give 40.3 g of crude product. 

The compound was crystallized from ethyl aeetate:hexane to give 25.5 

g of diethyl (forniylamino)((2.nitrophenyl)methyl)propanedioate; mp 
129-132'C. 

10 Payt B. Ethyl 3-(formylamino)-l,2,3,4.tetrahydro-2-oxo.3-quinoli- 
necarboxylate 

A mixture of diethyl (formylamino) ((2-nitrophenyl)methyl)propa- 
nedioate (8.54 g, 0.025 mol) and 10% palladium on carbon (2.0 g) in 
absolute ethanol (200 mL) was hydrogenated (50 lb initial Hj pres- 
15 sure) until hydrogen uptake ceased. The mixture was filtered through 
celite and refluxed for 2 hours to achieve cyclization. The solvent 
was removed under reduced pressure to give 6.6 g of product which was 
crystallized from methanol to give 5.0 g of white crystals, mp 187- 
190'C. Anal. Calcd. for C13H14N2O4: C. 59.53; H, 5.38; N, 10.68. 
20 Found: C, 59.77; H, 5.36; N, 10.75. 

fft^^ 3- (Formylamino) -3 ,4-dihydro-2(lir)quinolinone 

Sodium hydroxide (50 mL of 4.0 N. 0.20 mol) was added to a 
stirred solution of ethyl 3.(formylamino)-l,2,3,4-tetrahydro-2-oxo.3- 
«Iuinolinecarboxylate (11.3 g. 0.043 mol) in methanol (250 mL). After 
25 30 minutes, a white precipitate appeared and, after 45 minutes water 
(50 mL) was added to the reaction. After refluxlng overnight, 
hydrochloric acid (50 mL of 4.0 K, 0.20 mol) was added and the 
solvents were removed under reduced pressure. The residual solid was 
refluxed in ethanol (200 mL) for 1 hour, filtered to remove salt, and 
cooled to afford 6.8 g of product, mp 197.200*C- Anal. Calcd. for 
C10H10N2O2: C. 63.15; H, 5.30; N, 14.73. Found: C, 63.03; H, 5.37; 
N, 14.71. 

P^^^ P- 3- (Formylamino) -6 -bromo-3,4-dihydro.8-nitro-2(lH)quinoll- 
none 

Bromine (16.0 g, 0.1 mol) was added to a stirred solution of 3- 
(foniiylaBlno)-3.4.dlhydro.2{lJr)qulnolinone (19.0 g, 0.1 aol) and 
anhydrous sodium acetate (12.7 g, 0.2 mol) in acetic add (500 mL). 
After 1 hour, wat r (1.5 L) was added and the precipitate was 



•30 



35 
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. filtered off and air dried to give 17.8 g of 3- (fonnylalllino)-6-bromo- 
3,4-dihydro-2(l^)quinolinoIle, mp 275-282*C (dec). This was dissolved 
in trifluoracetic acid (300 inL) and sodium nitrate (9.0 g) was added 
to the stirred solution. After 1 ho\ir, water was added and the 
5 precipitate was filtered off and air dried to give 18.2 g of 3- 
(foniiylainino}-6-bromo-3,4-dihydro-6-nitro-2(lir)quinolinone, . mp 232- 
235*C- 

Part E. 3 - (Amino ) - 6 -bromo -3,4- dihy dro - 8 -ni tro - 2 ( IH) quinolinone 

This compoxind was prepared using the procedure of Example 9 part 
10 A, but substituting 3-(formylamino)-6-bromo-3,4-dihydro-8-nitro- 
2 (Iff) quinolinone for N- (2,3,6,7-tetrahydro-3-oxo•lJ^,5i^-benzo(lJ)quin- 
oli2 in- 2 -yl) - f ormamide . 

Part: F. 3 - (Dimethyl amino ) - 6 -bromo-3 ,4-dihydro- 8 -nitro-2 (Iff) quino- 
linone 

13 This compoxmd was prepared using the procedure of Example 55, 

but substitniting 3- (fomiylamino)- 6-bromo- 3 ,4- dihy dro-8-nitro-2(lJJ') qu- 
inolinone for 6 -bromo -1,2,3,4- tetrahydro - 8 -nitro - 3 - quinolinamine . 
The product was crystallized from ethyl acetate; mp 162-165'C. 
^art G. 3 , 8 - Diamino -3,4- dihydro -N^ , - dimethyl - 2 ( Iff ) quinolinone 

20 This compound was prepared tising the procedure of Example 56 

part A, but substituting 3- (dimethylamino)-6-bromo-3,4-dihydro-8- 
ni tro - 2 ( Iff ) quinolinone for 6 -bromo -1,2,3,4- tetrahydro - 8 - nitro -N , N - 
dipropyl - 3 - qtiinolinamine . 

^art: H. l,2,3.4.Tetrahydro-N^.N3-dimethyl.3,8-quinolinediamine 
25 This compound was prepared using the procedure of Example 14, 

but substituting 3, 8 -diamino -3,4- dihydro-N^.N^- dimethyl -2 (Iff) quinoli- 
none for N- (2,3,6.7 - tetrahydro- 3-oxo-lff, 5ff-benzo (ij) quinoliz in- 2- 
yl ) pr opanamide . 

Example 68. 5 , 6 - Dihydro-N,N- dimethyl -2 -methyl thio.4ff.imida2o - 
30 (4, 5, l-ij)quinoline-5-amine (compound 44) 

This compound was prepared using the procedure of Example 51, 
but substituting 5 - (dimethylamino) -5,6- dihydro -4ff- imidazo (4,5,1- 
IJ )quinolin- 2 ( Iff )-thione for 5-(dipropylamino)-5,6-dihydro-4ff- 
imida2o(4,5,l-lJ)quinolin-2(lff)-one. The product was crystallized 
35 from ethyl acetate ihexane; mp 84-86*C. Anal. Calcd. for Ci3%7N3S: 
C, 63.12; H, 6.93; N, 16.99; S, 12.96. Found: C, 63.08; H, 7.02; N, 
16.97; S, 12.82. 

Pxaffp^e 5,6- Dihydro - , . dimethyl-4ff- imidazo (4 , 5 . 1-iJ) quin- 
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oline-2,5-diainin (compound 45) 
This compound was prepared xising th procedur of Example 66., 
but substituting cyanogen bromide f r di (2-pyridyl)thi carbonate. 
)Exampl,e 70, 5,6-0 ihydr o -N , N- dime thyl -4H- thiadiazolo ( 4 , 3 , 2 - i J ) qui - 
5 noline-5-amine 2,2-dioxide (Compound 46) 

This compound was prepared using the procedure of Example 66, 
but substituting sulfamide for di (2-pyridyl)thiocarbonate and 
carrying the reaction out at 150* C in absence of solvent. 
Example 71,, 1,2,6 . 7 -Tetrahydro-6- (dimethyl amino) -3ff , 5J?-pyrido- 
10 (l,2,3-de)quinoxalin-3-one (compound 47) 

This compound was prepared using the procedure of Example ^6, 
but substituting ethyl bromoacetate for di (2-pyridyl) thiocarbonate 
and carrying the reaction out at the reflux temperature. 
Et^^pU 72, 1,2,6, 7 - Tetrahydro-6 - (dimethylamino) -3^, Sif-pyrido- 
^S (r.2,3-de)quinoxalin-2-one (compound 48) 

This compound was prepared using the procedxire of Example 66, 
but substituting chloroacetic anhydride for di (2-pyridyl)thiocar- 
bonate and cyclizing the initially formed N®-(chloroacetyl).l,2,3,4- 
tetrahydro-N3,N^-dimethyl-3,8-quinolinediamine by heating at 150*C in 
20 DMF. 

Pxai^j.e 73, 6 , 7 - D ihy dr o - 6 - ( dime thylamino) - 3if , 5^-pyrido (1 , 2 , 3 -de) - 
quinoxalin-3-one (compound 49) 
This compound was prepared using the procedure of Ebcample 66, 
but substituting butyl glyoxylate for di (2-pyridyl)thiocarbonate and 
25 carrying the reaction out at the refltix temperature. 

Example 74, 6 , 7 - Dihydro-6- (dimethylamino) - W , SH-pyrido (1 , 2 . 3.de) - 
quinoxalin-2,3-dione (compound 50) 
This compotmd was prepared using the procedure of Example 66, 
but substituting ethyl oxalyl chloride for di (2-pyridyl)thiocar- 
30 bonate and carrying the reaction out at the reflux temperature. 

E?Cynple 7S, Alternate synthesis of 5-(dipropylamino)-5,6-dihydro- 

4^-imidazo(4,5,l.lJ)quinolin-2(U7;-one (compound 29) 
f ayt A. 4-Methyl-U?.ben2imida2olidinone 

1,1-Carbonyldiimidazole (30.5 g. 0.19 mol) was added, with 
35 cooling, to a stirred solution of 3-inethyl-l,2-ben2enediamine (22.98 
g, 0.19 mol) in dimetiiylformamide (200 mL) and the mixture was heated 
at 100* C for 1 boiir. The solvent was rem ved under reduced pressure 
until s lid began to appear. Water (200 mL) was slowly added, with 
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stirring, t precipitate the desired product. The precipitate was 
filtered off and air-dried overnight to give 26.28 g brown solid, mp 
> 280" C, which was used without further purification. 
Part B. 2-Chloro-4-iBethyl-l^-ben2iinida2ole 
5 Hydrogen chloride gas was bubbled througji a stirred mixture of 

A-methyl-lff-benzimidazolidinone (5 g, 0.034 mol) in phosphorus 
oxychloride (50 mL) for 1 hbtir at 120*C. The solvent was removed and 
the resulting solid was dissolved in water (50 mL). Ammonium 
hydroxide (20 mL) was carefully added \intil the mixture was basic. 

10 The aqueous phase was then extracted with chloroform, filtered 
through celite, and evaporated to give 5.2 g of brown oil. The 
product was chroma to graphed on silica gel in chloroform, and was 
eluted with 1% methanol: chloroform to give 3.96 g of brown oil. 
Crystallization from ethyl acetate :hexane gave 2.72 g of brown 

15 crystals, mp 137.5-139.5*0. 

Pay^ C- Methyl 2-chloro-4-methyl-lir-ben2imidazole-l-carboxylate 

Potassium hydride (0.85 g of 35% in oil, washed with ether to 
remove oil, 7.4 mmol) was added to a stirred solution of 2-chloro-4. 
methyl-l^-benzimidazole (1.23 g, 7.4 mmol) tn THF (25 mL). Methyl 

20 chloroformate (0.7 g, 7.4 mmol) was added and the reaction was 
stirred 10 minutes. The. solvent was removed and the material was 
partitioned between ethyl acetate and water. Evaporation of the 
organic layer gave 1.68 g of white solid. Crystallization from 
hexane gave 1.42 g of white crystals, mp 90-91* C. Anal. Calcd. for 

25 C10H9CIN2O2: C, 53.47; H. 4.04; CI, 15.78; N. 12.47. Found: C, 
53.63; H, 4.11; CI, 15.81; N, 12.45. 

Part: D. Methyl 4-(bromomethyl)-2-chloro-lff-benzimidazole-l-carboxy- 
late 

A mixture of methyl 4-methyl-2-chloro-lff-ben2imida2ole-l- 
30 carboxylate (17.5 g, 0.078 mol), N-bromosuccinimide (13.9 g, 0.078 
mol) and benzoyl peroxide (2.0 g) in carbon tetrachloride (175 mL) 
was stirred at reflux for 2 hoiirs. The solution was cooled, filtered 
to remove sticcinimide by-products, evaporated and crystallized from 
ettiyi acetate :hexane to give 17.1 g of methyl-4.(bromQmethyl)-2- 
35 chloro-lH-benzlmidazole-l-carbo^late as a pale yellow solid. 

Part E. 2-Chloro-5,6.dihydro-N,N.dipropyl-4J-imida2o(4,5,l-iJ). 
qulnolin-5'-amine (compound 51) 
This compound was prepared using the proc dur of Example 18, 
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but substituting methyl-4- (bromomethyl) -2-chloro-l^-benzimida2ole-l- 
carboxylate for methyl-4-(br momethyl) -IH-benzimidazole-l-carboxy- 
late. The bulk of the product was c nvert d to the dihydrochloride 
salt, mp 165-170*C. 

V^TX- F. 5- (Dipropylamino) -5 , 6-dihydro-4H. imidazo(4 , 5 , 1-i J)quinolin- 
2(U?;-one (compound 29) 
2 - Chlor o - 5 . 6 - dihydro -N , N- dipropyl -4^- imidazo (4 , 5 . 1 - ij ) quinolin- 
5 -amine was refluxed in acetic acid for 1 hour. The solvent was 
removed and the residue was partitioned between ethyl acetate and 
sodium hydroxide solution. Evaporation of the ethyl acetate afforded 
5 . ( dipropylamino ) • 5 . 6 - dihydro -4H- imidazo (4 , 5 , 1 - i J) quinolin- 2 ( lff> one . 
Exampj.e 7-6 , 1 - ( 1 , 2 , 5 , 6 - Te trahydro - 2 - oxo-4ff - imidazo (4 , 5 , l-ij)qui. 
- nolin-5-yl)pyrrolidine (compound 52) 
This compound was prepared by following the procedure of Example 
15 44 part B, but substituting l-(8-amino-l,2,3,4-tetrahydro-3-quino« 
lyDpyrrolidine for t-butyl (8-amino.l,2.3.4-tetrahydro.3.quinolyl). 
carbamate . 

ExfiTPpX^ 77, 1- (1 , 2 , 5 , 6-Tetrahydro-2-oxo-4H-imidazo(4,5 ,1-i J)qtxi- 
nolin-5-yl)piperidine (compound 53) 
20 This compound was prepared by following the procedure of Example 

44 part B, but substituting l"(8-amino.l,2,3,4-tetrahydro-3-quinol. 
yl)piperidine for t-butyl (8-amino-l,2.3.4.tetrahydro-3-quinolyl)car. 
bamate, 

£?^ampte 78, 4 • ( 1 , 2 , 5 , 6 - Te t r ahy dr o - 2 - oxo -41f - imidazo (4 , 5 , 1 - i j ) qui - 
25 nolin-5-yl)morpholine (compoxmd 54) 

This compound was prepared by following the procedure of Example 
44 part B, but substituting l-(8-amino-l. 2,3,4- tetrahydro- S-quinol- 
yl)morpholine for t-butyl (8-amino-l, 2,3,4- tetrahydro-3-quinolyl)car- 
bamate . 

30 Byanip^fi 7^, 1 - ( 1 , 2 , 5 , 6 -Te trahydr o-2-oxo-4J?- imidazo (4 , 5 , l-i J) quir 
nolin-5-yl)imida2ole (compound 55) 
This compound was prepared by following the procedure of Example 
44 part B, but substituting 1- (8-amino.l, 2,3,4- tetrahydroO-quinol- 
yDimidazole for t-butyl (8-amino-l,2.3.4-tetrahydro.3-quinolyl)car- 
35 bamate. 

ET^aro?.? 80, l-(l,2,5,6-Tetrahydro-2-oxo-4Jr-imidazo(4,5,l-iJ)qui- 
nolin-5-yl)-4-methylpiperazine (compound 56) 
This compound was prepared by following the procedure of Example 
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44 part B. but substituting l-(8-aniino-l,2,3,4.tetrahydro-.3-quinol- 
yl)-4-methylpiperazine for t-butyl (8-amino-l,2.3.4-tetrahydro-3. 
quinolyl ) carbamate . 

gxamp^e S^t 5-((Pbenylme t hy 1 ) me thy 1 amino ) - 5 , 6 - dihy dro - 4 J - im - 
5 idazo(4,5,l-iJ)quinolin-2(lJr)-oiie (compound 57) 

This compound was prepared by following the procedure of Example 
. 44 part B, but substituting l,2,3,4-tetrahydro-N^.methyl.N^-(phenyl- 
methyl)quinoline-3,8-diamine for t-butyl (8-amino-l,2,3,4-tetrahydro. 
3 -quinolyl) carbamate. The bulk of the product was converted to the 
10 hydrochloride salt, 145 - 149 from methanol/ether , * 

E?campJ>e gg, 5 - (Dipropylamino ) - 7 - chloro -5,6- dihydro -4^.imidazo- 
(4,5,l-iJ)quinolin-2(U^) -one (compound 58) 
This compound was prepared by following the procedure of Example 
44 part B, but siibstituting 5-chloro-l,2,3.4-tetrahydro.N^.N3- 
15 dipropyl.3,8.quinolinediamine for t-butyl (8-amino-l, 2,3,4- tetra- 
hydro - 3 - quinolyl ) carbamate . 

P?^?mplre 5 - (Dipropylamino ) - 5 , 6 - dihydro - 7 -methoxy-4ir. imidazo- 

(4,5,l-iJ)quinolin-2(U7).one (comporad 59) 
This compound was prepared by following the procedure of Example 
20 44 part B, but substituting l,2,3,4-tetrahydro.5-methoxy.N3,N3. 
dipropyl- 3 , 8 -quinolinediamine for t-butyl {8-amino- 1 ,2,3 , 4- tetra- 
hydro - 3 - qviinolyl ) carbamate . 

fcCWple 84, 5- (Dipropylamino) - 5 , 6-dihydro- 8-metho3c/-4if-imidazo- 
(4,5,l-iJ)quinolin-2(Iff)-one (compound 60) 
25 This compound was prepared by following the procedure of Example 

44 part B. but substituting l,2.3,4.tetrahydro.6.methoxy-N3,N^- 
dipropyl.3.8.quinolinediamine for t-butyl (8.amino-l,2,3,4.tetrahyd. 
ro - 3 - q\iinolyl) carbamate . 

&taffpU W, 5- (Dipropylamino). 5, 6 -dihydro- 9 -methox5r-4J5r-imidazo- 
(4,5,l-lJ)quinolin.2(lff)-one (compound 61) 
This compound was prepared by following the procedure of Example 
,44 part B, but siibstituting , 1,2, 3,4-tetrahydro-7.methoxy-N3. N^- 
dipropyl-3,8. quinolinediamine for t-butyl (8-amino-l,2.3,4-tetrahyd. 
ro - 3 - quinolyl) carbamate . 
35 ftgaPPle 5- (Dimethylamino) -5 . 6-dihydro-8.methoa^-4ff-imida2o- 

(4,5,l-iJ)quin lin-2(lir)-one (c mpound 62) 
This compound was prepared by following the pr cedure of Exan^ile 
44 part B. but substituting 1.2.3,4-tetrahydro-6.methoxy-N3,N3- 
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dimethyl-3,8-quinolinediaoine for t-butyl (8-amin -1,2. 3 ,4-tetrahyd- 
ro-3-quinolyl)carbaniate . 

Bx^ple 87. 5-(DiinethylaiBino)-5 , 6-dihydro-4^-iniida2o(4,5,l. 
ij )quinolin- 8 -ol (compotrnd 63) 
5 This compound was prepared by following the procedure of Example 

32, but substituting 5-(dimethylaBlno)-5,6-dihydro-8-methoxy.4/r.im. 
ida2o(4.5,l.lJ)quinolin-2(Uf).one for 5,6-dihydro-7.methoxy-N,N- 
dipropyl -4ir- imidazo (4 , 5 , 1 - 1 J ) quinolin- 5 - andne . 

gxaffpK , 5, 6-Dihydro-6-methyl-N,N-dimethyl-4lr-imida2o(4.5.1- 
•^^ ij)quinolin-5-amine (compound 64) 
Part A. 4-Ethyl-lJir-ben2imida2ole 

This compound was prepared following the procedure of Example 

16, but substituting 4-bromo.2-ethyl-6-nitroanlline for 2-methyl.6- 
nitroaniline. 

15 f&Tr% p, t-Butyl A-d-bromoethyD-yr-benzimidazole-l-carboxylate 

This compound was prepared following the procedure of Example 

17. but substituting 4.ethyl-lH-benzimidazole for 4-methyl-lff- 
benz imidazole . 

£ai£JL. 5 , 6 -Dihydro- e-me thyl -H,M-dimethyl-4Jr-imidazo(4, 5 , 1-ij )qtt- 
20 inolin-5-amine 

This compound, a mixture of diastereomers , was prepared follow- 
ing the procedure of Example 19. but substituting t-butyl 4-(l- 
bromoethyl)-l».benzimidazole-l-carboxylate for t-butyl 4-<l-bromo- 
met^yl)-lff-benzimidazole-l-carboxylate . 
25 g^ffln>l^ 89 . 5,6-Dihydro-6-methyl-N.N-dipropyl-4Jr-imidazo(4.5,l- 

iJ)quinolin-5-affline (compound 65) 
This confound, a mixture of diastereomers, was prepared follow- 
ing tJie procedure of Example 88 part C. but substituting methyl 
benzyl (dipropylamino)malonate for methyl benzyl (dimethylamino) 
30 malonate. The product was crystallized from hexane; mp 78-84* C. 
Anal. Calcd. for C17H23N3O: C, 75.23; H, 9.28; N, 15.48. Found: C. 
75.00; H. 9.47; N. 15.54. 

iTi^lB ?Q . 5- (Dimethylamino) -5, 6-dihydro-6-methyl-4ff-imida2o. 

(4.5,l-iJ)quinolin-2(Uf)-one hydrochloride (compound 
35 66) 

This compound, a mixture of diastereomers. was prepared follow- 
ing the procedure of Example 44 part B, but s»»bstltuting 1.2,3.4- 
tetrahydro-4-methyl-N3.H3-dimethyl-3,8-quinolinediamine f r t-butyl 
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( 8 - amino -1,2,3,4- tetrahydro - 3 - quinolyl ) carbamate . 

Example 91. 5- (Diprbpylamino) -5 , 6-dlhydro- 6-methyl-4H-imida2o- 
(4,5,l-iJ) quinolin- 2 ( IH) - one hydrochloride ( compound 
. 67) 

5 This compoxmd, a mixtvure of diastereomers , was prepared follow- 

ing the procedure of Example 44 part B, but substituting 1,2,3,4- 
tetrahydro.4-methyl-N^ -dipropyl-3 , S-quinolinediainine for t-butyl 
(8 - amino -1,2,3,4^ tetrahydro - 3 - quinolyl) carbamate . 

Example 92. 5 , 6-Dihydro-4-methyl-N ,N-dipropyl.4^-imidazo(4,5 ,1- 

10 ij)quinolin-5-amine (compound 68) 

Part A. fi- (dipropylamino) -lH-benzimida2ole-4-propanal 

Oxalyl chloride (1,2 nL, 0,014 mol) was added with stirring to 
methylene chloride (20mL) at •78''C. Ten minutes after addition was 
complete, DKSO (2 mL) was added and stirring was continiied for an 

15 additional 10 minutes. , ^-Dipropylamino) -lif-benzimidazole -4 -propanol 
(2.1 g, 7.5 mmol) in methylene chloride was added and, . after 30 
minutes, the solution was allowed to warm to room temperature. Water 
was added, the methylene chloride was separated and evaporated, and 
the residue was chromatographed on silica gel to give ^-(dipropyl- 

20 amino) -Iff -ben2imida2ole-4-propanal as an oil. 

Part B. ^- (dipropylamino) -a -methyl -IF-benz imidazole- 4 -propanol 

Methyl magnesium bromide (3.3 mL of 3.0 M in ether, 6 mmol) was 
added to a stirred solution of ^- (dipropylamino) -lH-benzimidazole-4- 
propanal (1.45 g, 5 mmol) in THF (25 mL). The solution was stirred 

25 for 1 hour, evaporated, and partitioned between ethyl acetate and 
water. The ethyl acetate was evaporated and the residue was chroma- 
tographed on silica gel to give ^- (dipropylamino) -a-methyl*U7- 
benziffli.dazole-4-propanol as an oil. 

Part C. 5,6-Dihydro-4-mcthyl-N,N-dipropyl-4ir.imidazo(4,5,l-ij)qu- 
30 inolin-5-amine 

This compound, a mixture of diastereomers, was prepared follow- 
ing the procedure of Example 18 part D, but s\ibstituting^- (dipropyl- 
amino) •a-methyl'-lH-benzli&ldazole-4-propanol for fi- (dipropylamino) • 
lir-benzimidazole-4-propanol . 
35 Example 93. 5 , 6-Dihydro.4-methyl-N,N-dimethyl-4H-imida2o(4,5.1- 
lJ)quinolin-5-amine (compound 69) 
This compound, a mixture of diastereomers, was prepared foil w* 
ing the procedure of Example 18 part D, but substituting ^-(dimethyl- 
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ainino)-Q-methyl-l^-benzimida2 le-4-pr panol for ;9-(dipr pylanin )-lH- 
benzimidazol -4-propanol. 

gxarople 5.(Dipr pylamino) -5, 6-dihydro-4-methyl-4if-iinida2o. 

(4,5,l-ij)quinoliii-2(3Jf)-one hydrochloride (compound 
5 70) 

This compound, a mixture of diastereomers , was prepared follow- 
ing the procedure of Example 44 part B, but substituting 1,2,3,4- 
tetrahydro-2-methyl-N^ ^N^-dipropyl- 3 , 8-quinolinediamine for t-butyl 
( 8 - amino -1.2,3,4- 1 e tr ahydro - 3 - quino ly 1 ) carbamate . 
10 E^CTipXe 95, 5 - ( D ime thy lamino ) - 5 , 6 - dihy dro - 4 - me thy 1 - 4J?- imidazo- 

(4, 5, l.iJ)quinolin-2(lH) -one hydrochloride (compound 
71) ^ 
This compound, a mixture of diastereomers, was prepared follow- 
ing the procedure of Example 44 part B, but substituting 1,2,3,4- 
15 tetrahydro.2-methyl-N3,N3.dimethyl-3, 8-quinolinediamine for t-butyl 
(8-amino-l,2 , 3 , 4- tetrahydro- 3 -quinolyl) carbamate . 

gX^mpJ^e 5 - ( Dipropy lamino ) - 5 , 6 - dihy dro -IB AH- oxaz olo ( 5 , 4 , 3 - 

lJ)quinolin-2-one (compound 72) 

A' N.Acetyl-N-(2-methoxy-6-methylphenyl)acetamide (coii?)ound 
20 XLV) 

Palladium charcoal (1.0 g of 10%) was added to a solution of 3- 
methyl- 2 -nitroanisole (16.8 g. 0.1 mol) in ethanol (150 mL) and the 
solution was hydrogenated (50 lb initial hydrogen pressure) until 
hydrogen uptake ceased (2 hours). The solution was filtered and 

25 evaporated to give 13,8 g of 2-methoxy.6-methylben2enamine (compound 
mV) as an oil. The product was dissolved, in acetic anhydride (100 
mL) and the resxating solution was refluxed for 1 hour. Part of the 
solvent (50 mL) was slowly removed over a 1-hour period, after which 
time the solution was cooled and the remainder of the solvent was 

30 removed under reduced pressure. The residual oil was crystallized 
from ethyl acetate :hexane (200 mL of 1:2) to give 20.5 g of N-acetyl- 
N-(2-methoxy.6.methylphenyl)-acetamide, mp 116-119'C. Anal Calcd 
for Ci2Hi5N03: C. 65.14; H, 6.83; N, 6.33. Found: C, 65.44; H, 
7.04; N, 6.39. 

35 Part p , N-Acetyl-N-(2-(bromomethyl).6.methoxyphenyl)acetamide (com- 
pound XLVI) 

A mixture f N-acetyl-N-(2-methoa^.6-methylphenyl)acetamid 
(25.0 g, 0.11 mol), N-brom succinimide (20.1 g, 0.11 ml), and 
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benzoyl peroxide (4.5 g, 0.019 mol) in carbon tetrachloride (300 mL) 
was stirred under reflux for 3 hours. The solution was cooled, 
filtered, and evaporated, and the residual solid was crystallized 
from ethyl acetate :hexane to give 21.0 g of N-acetyl-N-(2-(broino- 
5 methyl) -6-methoxyphenyl)acetamide, 95% pure by GC analysis. 

Part C. Diethyl (dipropylamino) { (2- (diace^lamino) -3-methoxyphen- 
yl)-methyl)propanedioate (compound XLVII) 
Potassium hydride (13.4 g of 35%, 117 mmol) was added to a 
stirred solution of diethyl dipropylaminomalonate (34.6 g/ 133 mmol) 
10 in THF (200 mL). N-Acetyl-N-(2- (bromomethyl) -6-methoxyphenyl)- 
acetamide (10.0 g, 33 mmol) was added and the solution was heated 
under reflux for 1 hour. The solution was evaporated and the 
residual oil was partitioned between ethyl acetate and water. After 
evaporation of the ethyl acetate, the residue was chromatographed on 
15 silica gel using ethyl acetate :hexane (1:10 as the eliumt to give 9.2 
g of diethyl (dipropylamino) {(2- (diacetylamino)- 3 -me thoxyphenyl)me- 
thyDpropanedioate. Crystallization from ethyl acetate -.hexane gave 
8.4 g of product, mp 72-75*C. Anal Calcd for C25H3SN2O7: C, 62.74; 
8.00; N, 5.85. Found: C. 62.59; 8.00; N, 5.87. 
20 Part P. 3- (Dipropylamino) -3 ,4-dihydro-8-methoxy-2(lff)quinolinone 
(compotind XLVIII) 
Diethyl (dipropylamino) { (2- (diacetylamino) -3 -me thoxyphenyl) meth- 
yl )propanedioate (6-34 g) was dissolved in sodium ethoxide in ethanol 
(150 mL of 1.4 M). After 20 min, the solution was heated under 
25 reflux for 15 hours; water was added to the reaction after 1 hovir (1 
mL), 3 hours (2 mL), 4 hours (5 mL) and 5 hours (15 mL). The 
solution, was filtered to remove precipitated inorganic material and 
the solvents were removed under reduced pressure, and ^e residue was 
partitioned between ethyl acetate and water. The oil obtained after 
30 evaporation of the ethyl acetate was chromatographed on silica gel to 
give 3.3 g of 3 -(dipropylamino) -3,4 -dihydro- 8 -me thoxy- 2 (IF) quinolino- 
ne. The product was crystallized from pentane to give 2.0 g of 
product, mp 50-54*C. Anal Calcd for CigH24N202: C, 69,53; H, 8.75; 
N, 10.14. Found: C, 69.56; H. 8.98; N, 10.24. 
35 Part E. l,2,3,4-TetriAydro-8-metho^*N,N-dipr pyl-3-q\iin linamitie 
(compound XLZX) 

Lithium aluminum hydride (1.08 g, 27.7 mmol) was added t a 
stirred solution of 3- (dipropylamino) -3, 4-dihydro-8-methoxy-2(lff)qui- 
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nolinone (1.05 g. 3.8 mmol) in THF (50 mL) and the s lution was 

heated at 50*^0 for 1 hour. After cooling, ethyl acetate followed by 

methanol were added t destr y xcess hydride, and the solvent was 

evaporated. The residue was partitioned between ethyl acetate and 

5 water. Evaporation of the ethyl acetate gave 0.98 g of 1,2,3,4- 

tetrahydro-8-methoxy-N,N-dipropyl-3-quinolinamine as an oil. 

P^^^ 1 . 2 • 3 • 4-Tetrahydro-8-hydroxy-N,N-dipropyl-3.quinolinamine 

(compound L) 

A solution of 1,2,3, 4- tetrahydro- 8 -methoxy-N , N- dipropyl - 3 - 

10 quinolinamine (0.98 g) in hydrobromic acid (20 mL of 48%) was heated 
at 155' C for 6 hours. The solution was cooled, evaporated, and 
partitioned betweeen ethyl acetate and saturated sodium bicarbonate 
solution. The aqueous phase was re-extracted with ethyl acetate and 
the combined organic phases were evaporated to give 0.88 g of 

15 l,2,3,4-tetrahydro-8-hydroxy-N,N-dipropyl.3-quinolinamine as an oil. 
P^y^ g» 5.(Dipropylamino).5,6-dihydro-2H,4^.oxa2olo(5,4,3-iJ)qui- 
nolin-2*one (compound 72) 
Carbonyldiimidazole (0.46 g, 2.8 mmol) was added to a stirred 
solution of l,2,3,4-tetrahydro.8-hydroxy-N,N-dipropyl.3-quinolinamine 

20 (0.59 g, 2.4 mmol) in THF (10 mL) . After 5 minutes, the solvent was 
removed and the residue was dissolved in ethyl acetate and chromatog- 
raphed on silica gel using 5% ethyl acetate in hexane as the initial 
eluant to give 0.57 g of 5- (dipropylamino)-5,6.dihydro.2l^,4i^-oxa2olo- 
(5,4,3-iJ)quinolin-2-one as an oil. 

25 The bulk of the product was converted to the p-toluenesulfonate 

salt, mp 192-194'C from methanol: ether. Anal Calcd for C15H22N2O2- 
■C7H8O3S: C. 61.86; H, 6.77; N, 6.28; S. 7.18. Found: C. 61.90; H, 
6.97; N, 6.28; S, 7.18. 

P^^i^^ ?7, 5 . ( Propylamine) -5 , 6 -dihydro.2^, 4ir-oxa2olo (5,4,3- 
30 ij)quinolin-2-one (compound 73) 

P^y^ At 5-(N.(phenylmethyl)propylainino)-5,6-dihydro-2Jf,4Jf.oxazo- 
lo(5,4,3-IJ)quinolin-2-one 
This compound was obtained by following the procedure of Example 
96, but substituting diethyl (N.(phenylmethyl)propylamino)malonate 
35 for diethyl (dipropylamino)malonate. 

5-(Propylamino)-5,6-dihydro-2ir,4jy.oxa2olo(5,4,3-ij)quinol- 
in-2-one 

This compound was obtained by following the procedure f Example 
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66 part A, but substituting 5-(N.(phenylinethyl)propylaiiiino)-5,6- 
dihydro-2^,4^.oxazolo(5,4.3-ij)quinolin-2-one for 6-bromo-l,2, 3,4- 
tetrahydro-8-nitro-N,N-diinethyl-3-quinolinamine . 

ExaiDpJ.e 98, 5 - ( D ime thy lamino ) - 5 , 6 - dihy dr o - 2^ , 4^ - oxaz olo ( 5 , 4 . 3 - 
5 IJ)quinolln-2-one (compound 74) 

This compound was prepared following the procedure of Example 
96, but substituting dietOiyl (dime thy lamino )malonate for diethyl 
(dipropylamino)malonate . 

E??ffiPP?r? ??, 5 - (N -methyl - 1 - (phenyl) ethylamino) - 5 , 6 -dihydro - 2J , 4if- 
•0 oxazolo(5,4,3-iJ)quinolin-2-one (compound 75) 

This compound was prepared following the procedure of Example 
96. but substituting diethyl (N-methyl- 2- (phenyl) ethylamino )malonate 
for diethyl (dipropylamino)malonate. 

Eyample ^00, 1- <5 , 6.Dihydro-2-oxo-2ff,4H.oxa2olo(5 ,4. 3-ij)quinolin- 

L5 5 -yl) pyrrolidine (compound 76) 

This compound was prepared by . following the procedure of Example 
96. but sijbstituting (l-pyrrolidinyl)propanedioic acid methyl benzyl 
diester (compound VIk) for diethyl dipropylaminomalonate . 
E;;fflpl^ 191 1 l-<5.6-Dihydro-2-oxo-2^,4H-oxa2olo(5,4,3-iJ)quinolin- 

-0 5-yl)piperidine (compound 77) 

This compound was prepared by following the procedure of Example 
96, but substituting (l-piperidinyl)propanedioic acid methyl benzyl 
diester (compound Vim) for diethyl dipropylaminomalonate . 

E;?^™>1^ 10^, ^-(5,6-Dihydro-2-oxo-2ir,4^-oxazolo(5,4,3-ij)quinolin- 
•5 5-yl)morpholine (compoixnd 78) 

This compound was prepared by following the procedxire of Example 
96, but substituting (4-morpholinyl)propanedioic acid methyl benzyl 
diester (compound VIn) for diethyl dipropylaminomalonate. 

e?^CTPU 19?. l-(5.6-Dihydro-2-oxo-2J7,4^-oxazolo(5.4,3.1J)quinolin. 

^0 5 -yl) imidazole (compound 79) 

This compound was prepared by following the procedure of Example 
96, but substituting (l-imidazolyl)propanedioic acid methyl benzyl 
diester (compound Vlp) for diethyl dipropylaminomalonate. 
a^flTOl? 194. 5 - (Dipropy lamino ) - 5 , 6 • dihydro - 2ir , 4Jr - oxaz olo (5 . 4 , 3 - 

5 IJ)qxiinolin*2-thione (compound 80) 

This compound was prepared by f llowing the procedure of Example 
56 part B, but substituting 1, 2,3,4 -tetrahjrdro. S-hydroa^-N, N-diprop- 
yl.3.quinolinamin for l,2.3,4.tetrahydr •N3,N3.dipj.opyl.3,8-qtxinoli. 



wo 90/15058 



PCT/US90/02621 



10 



-53- 

namine . 

ExanipJ.e ;05, 5- (Dimethylamin ) -.5 , 6-dihydro-2//, 4i^•oxazolo(5,A,3- 
iJ)quinolin-2-thione (compound 81) 
This compound was prepared by following the procedure of Example 
56 part B, but substituting l,2,3,4-tetrahydro-8-hydroxy.N,N.di. 
methyl - 3 - quinolinamine for 1,2,3 , 4- tetrahydro -N^ . - dipropyl -3,8- 
quinollnediamine . 

P^^pj.e 106, 6 - (Dipropylamino) -6,7- dihydro - 5H -pyr ido (l,2,3-de)-1.4. 
benzoxazin-3(ir}*one (compound 82) 
This compound was prepared by following the procedure of Example 
56 part B, but substituting ethyl bromoacetate for di (2-pyridyl)thi- 
ocarbonate and the sodium salt of 1, 2,3.4 -tetrahydro- 8 -hydroxy -N.N- 
dipropyl- 3 -quinolinamine for 1 , 2 , 3 i 4- tetrahydro-N^ , -dipropyl -3,8- 
quinollnediamine. The bulk of the product was converted to the 
15 maleate salt, mp 124-12yc. 

Ea^anp^e 107, 6- (Dimethylamino) -6 . 7 -dihydro -5Jy-pyrido(l , 2 , 3-de) -1 .4- 
benzoxazin*3(2ir)-one (compound 83) 
This compound was prepared by following the procedure of Example 
56 part B, but substituting ethyl bromoacetate for di (2-pyridyl)thi- 
ocarbonate and the sodium salt of. 1, 2,3,4 -tetrahydro-8. hydroxy -N,N - 
dimethyl.3.quinolinamlne for 1.2,3,4-tetrahydro.N3,N3-dipropyl-3,8- 
quinolinediamine . 

gxaipple log, 1,2,6, 7-Tetrahydro-6. (dipropylamino) .2-methyl-3H,5J?- 
pyrido(l,2,3-de)quinoxalin-3-one (compound 84) 
25 This compound was prepared using the procedure of Example 56. 

but substituting ethyl o-bromopropionate for di (2-pyridyl)thiocar- 
bonate and carrying the reaction out at the reflux temperature. The 
crude product was chromatographed to give, as the major product and 
first compound eluted from the column, 1.2,6.7-tetrahydro-6- (diprop- 
ylamino) - 2 -methyl - 3/f , SJf-pyrido ( 1 . 2 . 3 - de) quinoxalin- 3 - one . 
fa^le W, 1 , 2 , 6 , 7 - Te tr ahy dr o - 6 - ( dipropylamino) - 3 -methyl - 3jr , SB- 
pyrido(l,2,3-de)quinoxalin-2-one (compound 85) 
This compound was prepared using the procedure of Example 56, 
but substituting chloropropionyl chloride for di (2-pyridyl)thiocar. 
35 bonate. The initially formed N8.(a-chloropropionyl)-l,2,3,4-tetrahy- 
dro-N3,N3.dipropyl-3,8.quinolinediamine was heated at ISO^C in DMF to 
effect cyclization to 1,2, 6, 7-tetrahydro.6. (dipropylamino) -3-methyl- 
3^, 5J-pyrido (1 , 2 . 3-de)quinoxalin-2 -one. 



20 
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Example 110. 5 , 6 -Dihydro-N , N- dipropyl.4H-pyrrolo (3 , 2 . 1- XJ ) quinolin- 
5 -amine (conpound 86) 
This compound was prepared by following the procedure of Example 
18, but substituting methyl 7- (bromomethyl)- li/- indole -1-carboxy late 
for t-butyl 4-(bromomethyl)-lH-benzimida2ole-l-carboxylate. 
E?^mpl? lUi 5 , 6 -Dihydro , N- dimetaiyl.4ir-pyrrolo ( 3 , 2 , 1 • ij ) quinolin- 
5 -amine (compound 87) 
This compound was prepared by following the procedure of Example 
18, but substituting methyl 7-(bromomethyl)-lH-indole-l-carboxylate 
for t-butyl 4- (bromomethyl)-U5r-benzimida2ble-l-carboxylate and 
diethyl (dime thy lamino)malonate for diethyl (dipropylamino)malonate. 
The bulk of the product was converted to the maleate salt, mp 114- 
115 • C from THF/ether . 

E?^m>l^ 112 r 5,6-Dihydro.N,N-dipropyl-4^-pyrazolo(4,3.2-iJ)quinol- 
15 in-5-amine (compound 88) 

This compound was prepared by following the procedure of Example 
18, but substituting methyl 7- (bromomethyl)-lff-indazole-l-carboxylate 
for t-butyl 4-(bromomethyl)-Ur-ben2imida2ole-l-carboxylate. 
E?;fflBPl? 113, 5 , 6 -Dihydro-N,N-dimethyl-4H-pyrazolo(4 , 3 , 2-iJ)quinol- 
20 in-5*amine (compoimd 89) 

This compound was prepared by following the procedure of Example 
18, but substituting methyl 7- (bromomethyl) -IH-indazole-l-carboxylate 
for t-butyl 4- (bromomethyl) -Lff-benzimidazole-l-carbo^^late and 
diethyl (dimethylamino)malonate for diethyl (dipropylamino)malonate. 
25 E?tflffipU 11^, 5, 6-Dihydro.N,N.dipropyl.4J^-tria2olo(4,5,l-iJ)quinol- 
in-5-amlne (compound 90) 
This compound was prepared by following the procedure of Example 
18, but substituting methyl 4-(bromomethyl)-lEr.ben2otriazole.l- 
carboaqrlate for t-butyl 4.(bromomethyl).U7-ben2imidazole-l.carboxy- 
30 late. 

SXfflPPlfr IH^ 5,6- Dihy dr o-N , N- dimethyl-4H. triazolo (4,5. 1-iJ) quinol- 
in-5-amine (compound 91) 
This compound was prepared by following the procedure of Example 
18 , but substituting methyl 4- (bromomethyl) - l^-benzo triazole - 1 - 
35 carboaylate for t-butyl 4- (bromomethyl) -liT-benzimidazole-l-carboxy- 
lat and diethyl (dimethylamino) -malonate for diethyl (dipropyl- 
amino)nalonate • 

ERWffPlg llg, 1 • 2 , 5 , 6 -Tetrahydro -N ,N-dipropyl-4J!r.pyrr lo (3 , 2 , 1- 
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ij)quinoliii-5-anine (comp und 92) 
This compound was- prepar d by. following the procedure of Exampl 
18, but substituting t-butyl 2,3-dihydro-7-(bromoniethyl)-li/-indole-l- 
carboxylate for t-butyl 4-(bromomethyl)-lJ.ben2imida2ole-l.carboxy- 
5 late. The bulk of the product was converted to the maleate salt, mp 
139-140*C from THF/ether. 

IxaniElfi-liZ*. 1. 2,5, 6-Tetrahydro-N,N. diinethyl-4ff.pyrrolo (3,2,1 - 
iJ)quinalin-5-amine (eonqpound 93) 
This compound was prepared by following the procedure of Exaiq>le 
10 18, but substituting t-butyl 2,3.dihydro-7-(bromomethyl).lJr-indole-l- 
carboxylate for t-butyl 4-(broinoinetiiyl)-lH-benzimldazole-l.carboxy- 
late and diethyl (dimethylandno)iBalonate for diethyl (dipropylaoino) - 
malonate . 

B^tm>?,e U8. 5 - (Propylamino ) - 5 , 6 - dihydro-4H-pyrrolo (3 , 2 , 1- ij)qui- 
15 nolin-2,3H)-dione (compovmd 94) 

f^^t A. N- Propyl -N- ( 6 -bromo -1,2, 3 ,4- tetrahydro- 8 -nitroquinolin- 3 - 
yl)formafflide 

This product was prepared by following the procedure of Exa]q>le 
35, but substituting 6-bromo-l,2,3,4.tetrahydro.8.nitro-N-propyl.3- 
20 quinolinanine for 3-aminoquinoline. 

f^rt g. K-propyl-N- (8-amino-l. 2 , 3 .4- tetrahydro-3-quinolyl)formaiBide 
This product was prepared by following the procedure of Example 
56 part A, but substituting N-propyl.N-(6.bromo-l,2,3,4-tetrahydro.8- 
•nitro-3.quinolyl for 6-bromo-l,2. 3 ,4-tetrahydro-8-nitro-N,N-dipropyl- 
25 3-quinolinamlne. 

SaXSJi. »-propyl-N-(5,6.dihydro-2,3.dioxo-4H-pyrrolo(3,2,l-ij)quln- 
olin-5-yl)formaffllde 

Oxalyl chloride (1.26 g, 0.01 mol) was added to a stirred 
solution of N-propyl.N.(6-bromo.l,2,3.4-tetrahydro-8.nltroqulnolin.3. 
30 yDfonnaalde (3.14 g, 0.01 mol) In ether (100 mL). After 30 minutes, 
the ether was removed and the residue was heated at 100* C for 4 hours 
to effect cyclization. The crude product was partitioned between 
ethyl acetate and water, the ethyl acetate phase was evaporated, and 
the residual product was chromatographed on silica gel to give N- 

35 propyl.N.(5,6-dlhydro-2,3-dioxo-4if-pyrrolo(3.2.1.iJ)qutnolin-5- 
yl)formamlde. . 

faifiJL. 5- (Propylamino) -5 , 6-dlhydro-4ir.pyrrolo(3 ,2 , 1-1 J)quin lln- 
2,3-dione (compound 94) 
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N - Pr opy 1 . N - (5 , 6 -dihydro- 2 , 3 - dioxo -AH-pyrrolo ( 3 , 2 , 1- ij ) quinolin- 
5-yl)fonnainid was refluxed for 1 hour with ethanolic hydrogen 
chloride to give the hydrochloride salt of 5* (propylamino)-5,6- 
dihydr o - 4F-pyrrolo ( 3 , 2 , 1 - i j ) quinolin- 2 , 3 - dione . 
5 fyamplp, 119 5 - (Dipropylamino) - 5 , 6-dihydro-4J^-pyrrolo(3,2,l- 
iJ)quiIlolin-l,3-dione (compound 95) 
This product was prepared by following the procedure of Example 
54 , but siibstituting 5 - (propylamino) -5 , 6 -dihydro -4H-pyrrolo (3 ,2,1- 
ij)quinolin-2,3ff)-dione hydrochloride for 6-bromo-l,2,3,4-tetrahydro- 
10 8-nitro-3-quinolinaiiiine dihydrochloride . 

Example 120. 5- (Propylamino) -5 , 6-dihydro •4H-pyrrolo( 3,2, l-ij)qui- 
nolin-2(lH)-one (compound 96) 
This product was prepared by following the procedtire of Example 
36 , but substituting 5- (propylamino) -5 , 6 -dihydro -4^-pyrrolo (3,2,1- 
15 , lj.)quinolin»2,3-dione for N-(3-quinolyl)forraamide« 

Bx^nipXQ 121. 5 - ( Dipr opy lamino ) - 5 , 6 - dihydro.4Jr-pyrrolo (3 ,2,1- 
ij )quinolin- 2 (UT) -one (compoimd 97) 
This product was prepared by following the procedure of Example 
36, but substituting 5- (dipropy lamino) -5,6- dihydro-4Jr-pyrrolo (3,2,1 - 
20 iJ)quinolin-2,3-dione for N-(3-quinolyl)formaaide. The product was 
crystallized from hexane, mp 86-88* C. 

Example 122. 6 - (Dipr opy lamino) -2,3,6, 7 - tetrahydro-5ir-pyrido(3 ,2,1- 

iJ)qulnazolin-3-one (compound 98) 
Part A. Kethyl 3-methyl-2-nitrobenzoate 
25 3-Hethyl 2-nitrobenzoic acid (15.0 g) was stirred ovemigfht with 

methanolic hydrogen chloride (150 mL of 2.2 N) . The reaction was 
then refluxed for 3 hours, cooled and filtered to give 9.0 g of 
methyl 3-met^yl-2-nltrobenzoate, mp 72-75*C. The mother liquors of 
the filtration contained a mixture of the starting acid and ester 
30 product. 

Part B. Methyl 3-(bromomethyl)-2-nitrobenzoate 

This product was prepared by following the procedure of Example 
6, but substituting methyl 3-methyl-2-nitrobenzoate for 8-methylqtLi- 
noline. The product was purified by chromatography on silica gel and 
35 was crystallized from ethyl acetate: hexane; mp 91-95*C. 

Part (Dipropylamino) ((3-carbometho^-2-nitrophenyl)methyl)propa- 

nedioic acid methyl benzyl diester 
This product was prepared by following the proc dure of Example 
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19 part A, but substituting methyl 3- (bromomethyl) -2-nitrobenzoate 
for , t -butyl 4-(br6ni methyD-lfl-b nzimidazole-l-carboxylate and 
(dipr pylaniino)propanedi ic acid methyl b nzyl di ster for diethyl 
( dipropy lamino ) malonate . 

5 fayt D. Methyl 3.(dipropylainino)-1.2,3,4-tetrahydro-2.oxo-8- 
quinolinecarbo^^late 

A mixture of (dipropylamino)((3-carbomethoxy-2-nitrophenyl)meth- 
yl)propanedioic acid methyl benzyl diester (5.0 g) , 10% palladium 
charcoal (0.5 g) in methanol (150 niL) was hydrogenated until l^drogen 

10 uptake ceased. The solution was filtered and the solvent removed to 
give 3.0 g of methyl a- (dipropylamino)-(2-amino-3-carbometho3qrphen- 
yDpropanoate as an oil. This was refluxed in DMF for 18 hours to 
effect cyclization. The solvent was removed and the residual oil was 
chromatographed on silica gel to give 2.4 g of methyl- 3-(dipropylami- 

15. iw>)-l,2,3,4-tetrahydro-2-oxo-8-quinolinecarboxylate. 

f^y^ 3-(I>l-P"Pyla>"ino)-l,2,3.4-tetrahydro-2-oxo-8-quinolinecar- 
. , . • boxylic acid 

A mixture of methyl 3-(dipropylamino)-l,2,3,4.tetrahydro-2-oxo- 
8-quinolinecarbo:qrlate (1.0 g), jnedianol (15 mL) and 4.0 N sodium 
hydroxide solution (3.3 mL) was stirred at room te]q>erature for 30 
minutes. The methanol was removed and the residue was reconstituted 
in water (5 nL) and neutralized by addition of 4.0 N hydrochloric 
acid (3.3 mL). The precipitate was filtered off, washed with water 
and air dried to give 0.67 g of 3-(dipropylamino)-l,2,3,4-tetrahydro- 
25 2-oxo-8-qulnollnecarbo:q^llc acid, np 214-217*C. Anal Calcd for 
C16H22H2O3: C, 66.18; H. 7.64; N. 9.65. Found: C, 65.99; H. 7.67; 
N. 9.62. 

Pfty^ f ' 3- (l>iP"pylaBino)-l,2.3,4.tetrahydro-2-oxo-8-quinolinecar- 
boxamlde 

30 A mixture of 3-(dipropylamino)-l,2.3,4-tetrahydro-2-oxo.8- 

quinolinecarboxylic acid (1.0 g), l-hydroaqrbenzotriazole (1.65 g, 11 
mmol) and dicyclohe:qrlcarbodiimide (3.09 g, 15 mmol) in dimethylfor- 
mamide (25 mL) was stirred at room tei)q>erature for 15 minutes. 
Ammonia was then bubbled into the solution, and, after 15 minutes the 
solution was filtered, evaporated and partitioned between ethyl 
acetate and sodium Iqrdroxide s lutton. The ethyl acetate was 
evaporated and th residual solid was purified by chromatography on 
silica gel using ethyl ac tate as the eluant t give 0.98 g of 



20 
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product.' This was crystallized from methanol to give 0.78 g of 3- 
( dlpropylamino) -1,2,3,4- te trahydro -2 - oxo - 8 - quinolinecarboxamide , mp 
214-217'C. Anal Calcd for C16H23N3O2: C. 66.41; H, 8.01; N. 14.52. 
Found: C, 66.46; H, 8.30; N,14.69. 

g, 1,2,3.4- Te trahydro - 8 - ( aminome thyl) -N , N- dipropyl- 3 - quino- 
linamine 

Lithium alumin\im hydride (1.5 g) was added to a stirred solution 
of 3- (dipropylamino) -1,2,3 , 4- tetrahydro.2-oxo-8-quinolinecarboxamide 
(0.75 g) in THF (125 nL) and the solution was refliixed for 2 days. 
The solution ya&s cooled and excess hydride was destroyed by addition 
of methanol (20 mL) and the solvents were removed under reduced 
pressure. The residue was partitioned between ethyl acetate (400 mL) 
and water (15 nL) . The ethyl acetate was decanted from the inorganic 
solids and the solvent removed under reduced pressure. The residual 
15 oil was dissolved in chloroform and chromatographed on silica gel. 
Elution of the coloamn with 5% methanol: chloroform gave 0.40 g of 
1.2,3 ,4. tetrahydro.8- (aminomethyl) -N.N-dipropyl- 3-quinolinamine . 
ZartJ. 6-(Dipropylamino)-2,3.6.7.tetrahydro.5J?-pyrido(3,2,l. 
IJ)quinazolin-3-one (compound 98) 
20 This compound was prepared by following the procedure of Example 

96 part G, but substituting 1,2, 3,4- te trahydro -8- (aminomethyl) -N.N- 
dipropyl- 3-quinolinamine for 1,2,3 ,4.tetrahydro. 8-hydroxy.N,N- 
dipropyl.3-quinolinamine. The product was crystallized from hexane; 
mp 116-lWC. 

25 B?;«rel^ 123. 6-(I>iinethylamino)-2,3,6,7-tetrahydro.5if.pyrido(3,2,l- 

iJ)quinazolin-3-one (compound 99) 
This confound was prepared by following the procedure of Example 
122, but substituting (dimethylamino)propanedioic acid metiiyl benzyl 
diester for (dipropylanino)propanedloic acid methyl benzyl diester in 
30 part C of the reaction sequence. 

E?tfffPlg 12^. 6 - ( D ipr opy lamino ) - 6 , 7 - dihydro - lH , 5jy -pyrido (1 , 2 , 3 -de) - 
2,4-benzoxazine-3-one (compound 100) 

g^yt A. 1.2,3,4.Tetrahydro-8-(hydroxymethyl)-N,N-dipropyl-3- 
quinolinaaine 

35 This compoimd was obtained by following the procedure of Example 

122 part G, but substituting methyl 3- (dipropylamino) -1,2, 3, 4- 
tetrahydro-2.oxo.8-qulnollnBcarbo3grlate for 3- (dipropylamino) - 
1,2,3,4-tetrahydr *2-oxo-8-qulnollneoxamlde. 
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g, ^-(I>ipropylamino)-6.7-dihydro-l^,5jy-pyrido(l,2,3-de)-2,4. 

benzoxazine-S-one (compound 100) 
This compound was prepared by following the proced\ire of Example 
44 part B, but substituting l,2,3,4.tetrahydro-8-(hydroxymethyl). 
5 N.N.dipropyl.3-quinolinamine for t-buty 1(8- amino -1.2, 3,4- tetrahydro - 
3 -quinolyl) carbamate. The bulk of the product was converted to the 
hydrochloride salt, mp 192-195'C. 

Ex™??.^ 125. 6- (Dimethylamino)-6,7-dihydro-lJf.5^-pyrido(3,2,l-ef). 
2,4-benzoxazine*3-one (compound 101} 
10 This compound was obtained by following the procedure of Example 

124, but substituting methyl 3- (dimethylamino) -1.2, 3 ,4.tetrahydro-2- 
oxo - 8 -quinolinecarboxylate for methyl 3 - (diprbpylamino) -1,2,3,4- 
te tr ahydro - 2 - 0x0 - 8 - quinolinecarboxylate . 

Example 126, 6- (Dipropylamino) -6,7.dihydro-3^, 5H-benzo(ij)qu- 
15 inollzin-3-one (compound 102) 

P^y^ Ai 5- (Dipropylamino) - 1 , 2, 3 ,4.tetrahydro-8.quinolinecarboxal. 
dehyde 

This compound was obtained by following the procedure of Example 
92 part A, but substituting 1.2.3,4-tetrahydro-8.(hydroxymethyl).N,N. 
20 dipropyl-3-quinolinamine for ^-(dipropylamino).lir.ben2imidazole-4- 
propanol. 

P^y^ ^' (Dipropylamino).6,7-dihydro-3F,5H-benzo(i J)quinolizin-3- 

one (compound 102) 

A mixture of 5-(dipropylamino)-l,2,3,4-tetrahydro.8-quinoline- 
25 carboxaldehyde (2.60 g, 0.01 mol) , diethyl malonate (1.76 g, 0.011 
mol), piperidine (0.3 g) and acetic acid (0.1 mL) in ethanol (20 mL) 
was refluxed for 6 hours. The solvents were removed and the residue 
was reconstituted in DMF and refluxed for 3 hours. The DMF was 
removed and the residue was chromatographed to give 6-(dipropyl- 
amino) -6,7- dihydro • 3 - 0x0 - 3ff , SIT -benzo ( ij ) quinolizin- 2-carboxylate . 
This was dissolved in ethanol (50 mL) and treated with sodium 
hydroxide solution (10 mL of 4 N) for 1 hour. The solution was 
neutralized with hydrochloric acid to give 6-(dipropylamino)-6,7. 
dihydro. 3J7,5JJ-benzo(iJ)quinolizin-3.one. The product was crystall- 
35 ized from hexane, mp 82*84*C. 

Sx^l^ 6- (Dimethylamino) -6, 7.dlhydr -3^,5jr.benzo(lJ)quin liz- 

in-3-one (co]q)o\md 103) 
This compound was obtained by following the proc dure of Example 
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126. but substituting 1 , 2 , 3 ,4-tetrahydr -8- (hydroxymethyl) -N.N- 
dimethyl-S-quinolinamine for 1,.2,3,4-t trahydro-8-(hydroxyinethyl)- 

N , N- dipropy 1 - 3 - quinolinamine . 

Example ?.?8, 6 - (Dipropylamino) - 2 , 3 , 6 , 7- tetrahydro-S^, 5H-ben- 
5 zo(IJ)quinollzin-3-one (compound 104) 

This product was prepared by following the procedure of Example 
36, but substituting 6- (dipropylamino)-6,7-dihydro-3^,5J-benzo(iJ)qu- 
inolizin-3-one for N-(3-quinolyl)formamide. The product was 
crystallized from pentane, 44-46*C. 

10 £»OTPl? IZ9, 6- (Dimethylamino)-2,3,6,7•tetrahydro-3F,5H-benzo- 
(iJ)quinolizin-3-one (compound 105) 
This product was prepared by following the procedure of Example 
36, but sxibstituting 6- (dipropylamino)-^6,7-dihydro-3ir,5F-benzo(ij)qu- 
inolizin-3-one for N-(3-q\iinolyl)formamide. 
15 ExwpU 13Q, t-Butyl l,2,3,4-Tetrahydro-5-(dipropylamino)quino- 
line - 1 - carboxylate 
A mixture of l,2,3.4-tetrahydro.N^,N^.dipropylquinoline (31.4 g, 
0.135 ttol) and di t-butyl dicarbonate (32.5 g, 0.149 mol) was heated 
at 100* C for 1 hour. The product was chromatographed on silica gel 
20 using ethyl acetate :hexane as the eluant to give 42.6 g of t-butyl 
1,2, 3 ,4- tetrahydro-5- (dipropylamino)quinoline-l- carboxylate , mp 40- 
42*C. 

A portion of the product was converted to the hydrochloride 
salt, np 168*C (dec) from methanol: ether. 
25 fempl? 131 1 t-Butyl l,2,3,4-Tetrahydro-8.methyl-5.(dipropylamino)- 
quinoline-l-carboxylate (Lll) 
s-Butyl lithium (17.7 nL of 1.3 H in hexane (0.045 mol) was 
added at -78*C to a stirred solution of t-butyl l,2,3,4.tetrahydro-5- 
(dipropylamino)quinoline-l.carbo3cylate (10 g, 0.030 mol) in THF (200 
30 mL). After 15 minutes, methyl iodide (17.1 g, 0.13 mol) was added 
and the solution was allowed to warm to room temperature. The THF 
was removed under reduced pressure, and the residual oil was parti- 
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tioned between ethyl acetate and water. The ethyl ac tate was 
evaporated and th residual il was chromatographed on silica gel to 
afford 10.65 g of t-butyl l,2,3,4.tetrahydro-8-methyl-5-(dipropyl- 
amino)quinoline-l-carboxylate as an oil. 
5 ExaTitpJ.e 132, 5- (Dipropylamino) -5 , 6-dihydro-4J^•pyrrolot3,2,l- 
iJ]quinolin-2(l^)•one (compound 97) 
Following the procedure of Example 131, but substituting t-butyl 
1,2,3 , A- tetrahydro-8-methyl-5- (dipropylamino)quinoline-l-carboxylate 
for t-butyl 1.2, 3 , 4- tetrahydro- 5- (dipropylaaino) quinoline-l-carboxy- 
10 late and carbon dioxide for methyl iodide there was obtained 1,2,3,4- 
te t r ahydr o - 1- ( t-butos^carbonyl ) - 5 - ( dipropylamino ) quinoline - 8 -propio - 
nic acid. The product was treated with trifluoracetic acid to remove 
the t-butoxycarbonyl group and effect cyclization to 5- (dipropylamin- 
o)-5,6.dihydro-4^.pyrrolo[3,2,l•lJ]quinolin-2(lJ)-one, mp 84-86*C. 
15 ft^flffPt^ i3?., Lithium al\ad.num hydride reduction of 5-(Dipropylamin- 
o ) - 5 , 6 - dihydro-4H-pyrrolo [ 3 , 2 . 1- Ij ] quinolin- 2 (UT) -one 
(compound 97). 

A mixture of 5-(dipropylamino)-5,6-dihydro-4jy-p3rrrolo[3,2,l- 
ij] quinolin- 2 (Iff) -one (0.75 g) and lithium aluminum hydride (0.21 g) 

20 was stirred in ether (20 mL) for 45 minutes. The reaction was 
quenched witfh methanol, evaporated and partitioned between ethyl 
acetate and water. Evaporation of the ethyl acetate gave an oil 
lihich was chromatographed on silica gel using ethyl acetate :hexane 
(1:20) as eluant to give, as the first compound eluted from the 

25 column 0.27 g of 5,6-dihydro.N,N.dipropyl.4ir-pyrrolot3.2,l.ij]quinol- 
in-5-amine (compound 87). Continued elution of the column gave 0.34 

g of l,2,5,6-tetrahydro-N,N-dipropyl-4Jf-pyrroloI3,2,l.lJ]quinolin.5. 
amine (confound 92). 
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E?;fi|ppJ.e 134, 5 , 6 -dihydro-5- (dipropylamino) -4i?-pyrrolo [ 3 , 2 ,1- 
lJ]quinolin-2,3-dlone (compoimd 95). 
Following the procedure of Example 131, but substituting ethyl 
oxalate for methyl iodide, there was obtained 1,2 ,3,4-tetrahydro-l- 
5 ( t-butoxycarbonyl) -a-oxo-5- (dipropylamino) quinoline- 8 -propionic acid 
(LIII). The product was treated with trifluoracetic acid to effect 
cyclization to 5,6-dihydro-5-(dipropylamino)-4H-pyrrolo[3,2,l- 
ij ]quinolin- 2, 3 -dione (compound 95) 

Example 135. 6- (Dipropylamino)- 6, 7 -dihydro.3H,5Jr-benzo[i JJquinoliz- 

10 in- 3 -one (compound 102) 

Following the procedxire of Example 131, but sxibstituting ethyl 
formate for methyl iodide there was obtained t-but^l S-formyl- 
1,2,3, 4- tetrahydro-5- (dipropylamino)quinoline-l-carboxylate (LIV) as 
an oil. The product (3.6 g) was added to a stirred solution of 

15 trimethyl phosphonoacetate (3.64 g) and sodium hydride (0.96 g) in 
acetonitrile (75 mL). The solution was evaporated, chromatographed 
to afford 3.6 g of methyl l,2,3,4-tetrahydro-l-(t-butoxycarboTiyl)-a- 
oxo-5-(dipropylamino)quinoline-8-butenoate (LV) as an oil. The 
product was treated with trifluoracetic acid to remove the t-butojcy- 

20 carboi^rl protecting group and refluxed in ethanol to effect cycliza- 
tion to 6- (dipropylamino) -6, 7-dihydro-3J5r,5Jr-benzoIlJlquinolizin-3-one 
(compound 102) . 

Example 136. Allylation of 5 -(amino) -5.6 -dihydro-4J7*imidazo [4,5,1- 
ij ] quinolin- 2 (IF) -one . 
25 Following the procedure of Example 54, but substituting allyl 

broiftide for iodopropane and 5-(amino)-5,6-dihydro-4H-imidazo[4,5,l- 
ij] qulnolin-2(Lff)- ne for 6-bromo-l,2,3,4-tetrahytoo-8.nitro.3- 
quinolinamine dihydrochloride there were obtained 5-(diallylamino)- 
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5.6-dihydro-4Jf-imidazo[4,5,l-iJJquinolin-2(W>. ne, mp 150-152 from 
ethyl acetate and' 5.(allylamino)-5.6.dihydro-4J?-imida2oI4,5,l. 
lJJqulnolin-2(lff)-one. The latter compound vas converted to the 
hydrochloride salt, mp 260"C from methanol: ether. 
5 pKanp^e 137 . Reaction of 5-(amino)-5,6-dihydro-4ff.ijaidazoI4,5.1- 
IJ Jquinolin- 2 (Uf) -one with cyelepropylmethyl bromide. 
Following the procedure of Exanple 54. but substituting cyelepr- 
opylmethyl bromide for iodopropane and 5-<aiiiino)-5,6-dihydro-4/7-in- 
ida2o[4,5.1-iJ]quinolln-2(Ur)-one for 6-bromo-1.2.3.4-tetrahydro.8- 
10 nltro-3-quinollnamlne dihydrochloride there were obtained 5-rbis(cy- 

clopropylmethyl)amino]-5.6-dihydro.4J/-imidazol4,5,l-iJ]qulnolin. 
2(lH)-one, mp 152-154 from ethyl acetate rhexane and 5.(cyclopropyl. 
methylamlno) -5 . 6.dihydro-4H. imidazo [4.5, 1-iJ ]quinolin-2 (lif) -one . The 
latter compound was converted to the hydrochloride salt, mp 309»C 
15 (dec) from methanol: ether. 
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FORMUUS - ContlTiued 
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SCHEME 1 

Synthesis of 2.3.6.7-T:etrahydro-lH.5H-ben2o(lj)quinolizln-2-ainines 
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SCHEME. 2 

Synthesis of 5,6.Dthydr -N.N-dipropyl.4H-iinidazo(4,5,l.lj)quinolin-5. 
amine 
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SCHEME 3 

Synthesis f 5,6-Dihydro-4H-iinidazo(4,5,l-iJ)quinolin-5-ainin s 
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SCHEME & 

Synthesis of 5-AiDino-.5,6-dihydr -4H-imidazo(4,5.1-ij)quinolin-2-ones 
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SCHEME S 




H 

40 41 
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SCHEME 8 




LV 
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WHAT IS CLAIMED: 

1. A compound of the f 1 lowing structural formula; 



10 



15 




20 



and pharmaceutically acceptable salts thereof wherein, 
Rj^, R2, and R3 are independently 

a) hydrogen, 

b) C]^.5 alkyl, C3.5 alkenyl, or C3.5 all^yl, 

C3.7 cycloallcyl, cycloalkyl- or phenyl- substituted 

alkyl, or 

d) Ri and R2 are joined to form a C3.7 cyclic amine which can 
contain additional heteroatoms and/or unsaturation; 
25 X is 

a) hydrogen, 

b) Ci^e alkyl^ 

c) halogen, 

d) hydroicy, 
30 e) alkoagr, 

f) cyano, 

g) carboxamide. 

h) carboxyl, or 

i) carboalko^l; 

35 A is 

a) CH, CH2, CH-halogen. CHCH3, ^-0, C-S, C-SCH3, C-NH, C-NH2, 
C-HHCH3, C-NHCOOCH3, C-NHCN; 

b) SO2, or 

c) N; 

40 B is 

a) CH2« CH, Oi-halog n, r C-0, or 
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b) N, NH or N-CH3; 

c) 0 

n is 0 or 1; and 
D is 

5 a) CH. CH2, CH-halogen or C-0, 

' b) 0, 

e) N, m or N-CH3. 



10 



15 



30 



2. The compound of Claim 1 wherein 0 is N or NH, and n is 



0. 



3. The compound of Claim 2 wherein A is CH, CH2, CHCH3, C-0» C"S. 
C-SGH3, C-NH, C-HH2, C-NHCH3, C-HHCOOCH3, CMHCN.- 

4. The compound of Claim 3 wherein A is CH or C-0. 



5. The compound of Claim 4 Which is 

a) 5-(Dimethylamino).5,6-dihydro-4H.iinidazo(4,5,l.iJ)quinolin 
2 (Iff) -one hydrochloride 

b) 5- (Propylamino)-5.6-dihydro-4ir.tmidazo(4.5,l.lJ>qulnolin 
20 2(110 -one 

c) 5 - (Dipropylamino > - 5 , 6 - dIhydro-4ff - imidazo (4 , 5 , 1 - IJ ) quinolin 
2(1^). one 

d) (-)5. (Dipropylamino) .5. 6-dihydro-4H.imidazo(4, 5. l-lj)qui 
nolin-2(lff)-one 

2^ 5'6-Dihydro-N,N-dipropyl-4ir.imidazo(4,5,l-ij)quinolin-5 
amine 

f) 5,6-Dihydro-N-propyl.4Jr.liiiidazo(4.5.1-ij)quinoline-5-amine 

g) 5 , 6 -Dihydro - 5 - (dipropylamino) .4H- imidazo (4 , 5 , 1- ij ) quinolin- 
8-0I 



6. The confound of Claim 1 wherein D is N and 



n is 1. 



7. The compound of Claim 6 which is 

a) 1.2,6,7-Tetrahydro-6-(dipropylamino)-3J?,5jr-pyrido(l,2,3- 
-35 de)quinoxalin-3-one 

b) 1,2,6, 7 -Tetrahydro - 6 - (dipropylamino) -3ir, 5J-pyrido(l ,2,3- 
de) qulnoxalin-2-one 

e) 6,7 - Dihydro - 6 - (dipropylamino) - 3 J , 5«-pyrido (1 , 2 , 3 - de) - 
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quinoxalin- 3 - one 

d) 6 , 7-Dihydro-6- (dipropylamino).3H, 5ff-pyrido(l,2 ,3-de) - 
quinoxalin- 2,3- dione 

5 8. The compoimd of Claim 1 wherein D is 0, n is 0 and A is CH, CH2, 
CHCH3. C-0, OS, C-SCH3, C-NH, C-NH2. C-NHCH3, C-NHCOOCH3, or 
C-MHCN. 

9. The coBopound of Claim 8 wherein A is C-0 or C-S. 

10 

10. The coinpoimd of Claim 9 which is 

a) 5-(Dipropylamino)-5,6-dihydro-2H,4H-oxazolo(5,4,3-iJ)quino- 
lin-2-one 

b) 5-(Propylamino).5.6.dihydro-2H,4H-oxazolo(5,4,3-iJ)quinol- 
15 in-2-one 

c) 5-(Dimetiiylamino)-5,6-dihydro-2H,4/r.oxazolo(5,4.3-lJ)quino- 
lin-2-one. 



20 



11, The compoxand of Claim 1 wherein D is CH, CH2 or C-0 and n is 0. 



12. The compound of Claim 11 which is 

a) 5.6-Dihydro-N,N-dipropyl-4iy-pyrrolo(3,2.1-ij)quinolin.5- 

b) 5.6-Dihydro-N.N-dlmethyl-4Jr-pyrrolo(3,2,l-ij)quinolin.5- 
25 amine 

c) 5 , 6 -Dihydro-N, N- dipropyl-4ff-pyra2olo(4, 3 , 2-ij )quinolin-5- 
amine 

d) 5 , 6 -Dihydro-N , N- dimethyl-4ir-pyrazolo(4 . 3 . 2.ij )quinoUn-5- 
amine 

2^ 1.2,5.6-Tetrahydro.N,N-dipropyl-4H.pyrrolo(3,2,l-ij)quinol. 
in-5-amine 

f) l,2,5.6.Tetrahydro-N,N-dimethyl-4jy-pyrrolo(3.2,l-iJ)quinol- 
in-5-amine 

g) 5 . (Propylanino) -5.6. dihydro-4Jr-pyrrolo(3 , 2 , 1-i J) quinolin- 
35 2,3-dione 

h) 5.(Dipropylamino)-5,6.dihydr -4Jr-pyrrolo(3,2,l-i J)quinolin. 
2,3-dione 

i) 5-(Propylamin ).5,6-dihydr -4Jr-pyrrolo(3,2,l-IJ)quinolin- 
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2(lH)-one 

j) 5-(Dipropylaiiiin )-5,6-dihydro-4ff.pyrrolo(3,2.1-i j)quiiiolin- 
2(lH)-one 

5 13, The compoxind of Claim 1 wherein D is CH, CH2. or O-O and n is 1. 

14. The compound of Claim 13 which is 

a) 2,3,6 • 7.Tetrahydro-N,N-dimethyl.l^,5H-ben2o(lJ)quinolizin. 
2 -amine 

^) 2, 3, 6,7-Tetrahydro-N.methyl.l/r,5jr.ben2o(iJ)qulnolizin.2. 
amine 

c) N-Ethyl.2.3v6,7.tetrahydro-N-methyi-l^,5^-ben2o(lJ)quinoli. 
zin-2-amine 

d) 2,3,6 , 7-Tetrahydro-N-propyl-lJr ,5H-ben2o(ij)quinoli2in.2- 
15 amine 

e) 2,3,6,7.Tetrahydro-N,N.dipropyl.lir,5J?.benzo(IJ)quinolizin- 
2-amine 

f ) 6 - ( D ip r opylamino ) - 2 , 3 , 6 , 7 - te tr ahydro - 5H - pyrido (3,2,1- 
ij )quinazolin-3-one 

20 g) 6- (^5i=iethylamino)-2,3,6,7-tetrahydro-5H-pyrido(3,2,l. 

ij )quina2olin-3-one 

h) 6-(Dipropylamino)-6,7-dihydro.lH,5H-pyrido(1.2,3-de)-2,4- 
benzoxazine- 3-one 

i) 6 - (Dimethylamino) - 6 , 7.dihydro.lH, 5H.pyrido(l, 2 , 3-de) -2,4- 
25 benzoxazine-3-one 

J) ^-(Dipropylamino).6,7.dihydro.3H,5H.benzo(ij)quinoli2in-3- 
one 

k) 6-(Dlmethylamino)-6,7-dlhydro.3H,5H-ben2o(ij)quinolizln.3. 
one 

1) 6 - (Dipropylamino) -2.3.6. 7 - tetrahydro-3H . SH-benzo (iJ )quinol. 
izin-3-one 

m) 6-(I>iinethylamino)-2,3,6,7.tetrahydro-3H.5H-benzo(lJ)quino- 
lizin-3-one 



30 



35 15. A conqpound of the following structural formula XXXV 
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W 



10 




where W is 0 or H2; and R'j and R2 are independently hydrogen or a 
15 C]^-4 alkyl group. 

16. The compounds according to Claim 15 which are 

a) l,2,3,4-tetrahydro-N3,N^-dimethyl-3,8-quinolinediamine 

b) 1,2,3,4- te trahydro - , - dipropyl -3,8- quinol inediamine 

20 c) t-butyl(8-amino-l,2,3,4rtetrahydro.3-quinolinyl)carbamate 

d) N-propyl.N-(8-amino-l,2,3,4.tetrahydro-3-quinolyl)formamide. 

17. A use of a compound of Formula 1 for the manufacture of a 
medicament for treating central nervous system disorders in animal or 

25 human hosts comprising the administration of a pharmaceutically 
effective amount of a compound of Formula I. 
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